Great Bridge - Road Repl acenent 4236208R

SECTI ON 02060

VELL AND Pl EZOVETER ABANDONVENT
10/ 97

PART 1 GENERAL
1.1 APPLI CABLE STANDARDS AND PUBLI CATI ONS

The foll owi ng publications of these issues |isted below, but referred to
thereafter by basic designation only, forma part of this specification to
the extent indicated by the references thereto.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 150 (1986) Standard Specification for Portland
Cement

AMERI CAN PETROLEUM | NSTI TUTE (API)
APl SPEC 13A Specification for Drilling-Fluid Materia
Virginia Departnent of Environmental Quality (VDEQ

DEQ CGui dance Document #01-2024 (2001) Storage Tank Program Techni ca
Manual , Third Edition

1.2 SCOPE

The work provided for herein consists of furnishing all plant, |abor

fuels, lubricants, electric energy, materials and equi pnent, and perform ng
all operations required for the abandonnment of groundwater nonitoring wells
and pi ezoneters, hereinafter collectively referred to as wells, as

i ndi cated on the drawi ngs and as specified herein. Sonme m nor hand di ggi ng
may be required to |locate wells.

1.3 QUALI TY CONTRCL

The Contractor shall establish and naintain quality control for all well
abandonnents to assure conpliance with contract requirenents. The
Contractor shall maintain records of his quality control for well
abandonnent, including but not linmted to the itens listed in paragraph
SUBM TTALS.

1.4 PROTECTI ON OF EXI STI NG FACI LI TI ES
The Contractor shall protect all surface and subsurface structures, and
surroundi ng areas from danmage which nmay result fromthe nethods enployed in

performing this work. The Contractor shall be responsible for any damages
to such structures resulting fromhis operations. Danaged property shal
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be repaired or replaced at no additional cost to the Governnent, to a
condition which is equal to that which existed prior to the danage. The
Contracting O ficer shall have the right to approve these restoration
measur es.

1.5 DOCUNMENTATI ON
For each well, the docunents outlined bel ow shall be conpl eted.
1.5.1 Abandonnent Di agrans/ Logs

An abandonnent diagranilog shall be conpleted for each well abandonment.
The scal e of the diagramshall be 1 inch equals 4 feet. The diagram shal
be prepared by the geol ogi st/ hydrogeol ogi st present during well abandonnment
operations. Subm ssion of the diagrams shall be a Category || (Approval)
submittal within 5 working days of the conpletion of all well abandonnments.
The wel | abandonnents will not be accepted by the Contracting Oficer's
Representati ve before the abandonnent diagrans are received. The diagram
shall illustrate the as-built condition of the abandonnent and include, but
not be limted to, the follow ng itens:

a. Nanme of the project and site.
b. Wel | identification nunber and | ocation (coordi nates).
C. Nanme of driller and name and signature of the hydrogeol ogi st

preparing di agram

d. Dat e(s) of abandonnent.

e. Original construction
1. Description of material fromwhich the well is constructed.
2. Total depth of well.
3. Nom nal hol e di aneter.

4, Depth to top and bottom of screen, filter pack, and any tail pipe
installed in the well

5. Cal cul at ed grout vol une required.
f. Abandonnent dat a.

1. Dat e(s) of abandonnent operations.

2. Depth to water and date neasured

3. Casi ng renoval

4, Met hod of grouting.

5. Top and bottom el evati ons of grout.

6. Grout mxture (include water).

7. Grout wei ght per gallon.

8. Actual vol une of grout used.

1.5.2 Fi el d Not ebook
A field notebook shall be kept by the geol ogi st/ hydrogeol ogi st present

during well abandonment operations. Information recorded in the book shal
i nclude, but not be limted to the foll ow ng:
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1. Identification nunber and | ocation of well

2. To the extent known or neasurable, surface and well casing
interval, dianeter and nmaterials; screen interval, dianeter and materials;
seal interval and materials.

3. Descri ption of abandoned well including grout mx, intervals,
and vol ume.

4, Descri ption of abandonnment nethods.

5. Si gni ficant observations nade during abandonnent.

6. Record of nmaterials used during abandonnent operations.

7. CGeol ogi ¢ and nechani cal probl ens encountered during well
abandonnent .

8. Weat her conditi ons.

9. Personnel present and visitors to the site

10. O her information.

11. Daily start up and conpletion tines.
12. Dat e and sign-off by geol ogi st/ hydrogeol ogi st.

1.6 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having and "FIO' designation are for infornmation only. The
followi ng shall be subnmitted in accordance with SECTI ON 01305 SUBM TTAL
PROCEDURES.
SD-01 Data
Abandonment Pl an; GA.
A plan describing nethods and procedures to be used for abandonnent shal
be submitted. The plan nust be prepared by, or approved and signed by a
geol ogi st/ hydr ogeol ogi st before submittal. The plan shall include, but not
be linmted to, the followi ng: a description of well abandonment procedures
i ncludi ng packer installation and placenent of grout; a description of
abandonnent naterial; and a description of quality control procedures
i ncl udi ng depth nmeasurenents, placenent of grout. Also include exanple
forns for abandonnment di agrans/| ogs.
SD- 04 Dr awi ngs
Abandonment Di agrans; GA.
SD- 09 Reports
Fi el d Not ebook; GA.
PART 2 PRODUCTS
2.1 GROUT
Grout for abandonnent shall consist of a nmixture of 94 pounds of Type |
portland cenent, 3 to 5 pounds of powdered bentonite and a maxi nrum?7

gallons of water. Bentonite shall be Wom ng-type sodi um nontonorillonite
and shall neet the requirenents of APl SPEC 13A, Section 5. Cenent shal
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neet the requirements of ASTM C 150- 86

PART 3 EXECUTI ON

3.

1 ABANDONMENT SCHEDULI NG

Abandonment operations shall be conpl eted before any excavation or
enmbankment activities are performed on site

.2 VELLS TO BE ABANDONED

Wells to be abandoned are constructed of 2-inch dianmeter, schedule 40 PVC
casing and well screen with protective steel covers. The |locations of the
wel s to be abandoned are shown on the drawi ngs. The wells to be abandoned
are MM and MW 4, |ocated on the North side.

.3 GOVERNMENT FURNI SHED DATA

Well logs and/or well installation diagranms are | abeled MM 3/SB-17 and
MM 4/ SB-13 and are attached to specification Section 02072. These data
shal |l be used by the Contractor to conplete the requirenments of Paragraph
Abandonment Di agr ans/ Logs.

.4 ABANDONMENT PROCEDURES

4.1 Monitoring Wells

The wells shall be abandoned in accordance with all applicable requirenents
of DEQ Gui dance Docunent # 01-2024 and the follow ng procedures:

.4.1.1 Water Level s and Depth Measurenents

Water | evels shall be neasured in each well prior to abandonnent

operations. Water |evels shall be neasured and recorded to the nearest 0.01
foot. The total depth of the well shall be deternined with a sounding
weight and Iine to ensure the well is free of debris which could hinder
abandonnent operati ons.

.4.1.2 Backfilling

Wel I's shall be seal ed by backfilling under pressure with cenent-bentonite
grout. Grout shall be placed through a side discharge trem e pipe which is
| onered down the inside of the well to within 3 feet of the bottom of the
wel | screen. A packer shall be set between the trenie pipe and the well
casing approximately 2 feet bel ow ground surface. A volune of grout equa

to the casing volunme of the void space in the filter pack and the well
screen and riser below the packer shall then be punped in one continuous
operation through the treme pipe to fill the well screen and casing and
the filter pack. The punping pressure shall be the mninumnecessary to
force the grout out into the filter pack. The trem e pipe and packer shal
then be withdrawn fromthe well and the remaining volune of the hole filled
with grout. Gout shall be periodically added to the hole to maintain the
grout level in the well within 3 feet of the ground surface for 24 hours to
all ow the grout to set.
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3.4.1.3 Surface Conpl etion

No sooner than 24 hours after grouting of the well is conpleted, the
protective cover shall be renoved. The well riser shall be cut off 1 to 2
feet bel ow ground surface. Gout shall then be added to fill the remaining

riser and hole to within 6 inches of the ground surface. After this grout
has set sufficiently, the remainder of the hole shall be filled with stone
and/ or asphalt as required to match the adjacent finished surface. Each
protective cover shall be disposed of off site in accordance with SECTI ON
02220 DEMOLI TI ON

3.4.1.4 Li qui ds

Al 1iquid produced during well abandonnent operations (i.e., ground water
and excess grout purged during grouting) will be considered contani nated.
Li quids shall be contained to prevent runoff and saturation into the soils.
The liquids shall be collected and di sposed of as specified for water
removed fromw thin areas of known contamination, in accordance with
SECTI ON 02072 EXCAVATI ON OF PETROLEUM CONTAM NATED SO L, Paragraph 3.3.3
Cont ami nated Water.

-- End of Section --
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SECTI ON 02072
EXCAVATI ON OF PETROLEUM CONTAM NATED SO L
NAO MbdMaster 10/02

PART #  GENERAL
1.1 REFERENCE

The publications listed below forma part of this section to the extent

referenced. The publications are referenced in the text by basic

desi gnation only.

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl 217 (Jun 1984; 1st Ed) Cuidelines for Confined
Space Wirk in the Petrol eum I ndustry

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR Part 1910.120 Hazar dous Waste Operations and Enmergency
Response

29 CFR Part 1926 Safety and Health Regul ations for
Construction

40 CFR Part 261 Identification and Listing of Hazardous
Wast e

40 CFR Part 262 St andards Applicable to Generators of

Hazar dous Waste

40 CFR Part 263 St andards Applicable to Transporters of
Hazar dous Waste

40 CFR Part 264 Standards for Omers and Operators of
Hazar dous Waste Treatnent, Storage, and
Di sposal Facilities

40 CFR Part 265 Interim Status Standards for Omners and
Operators of Hazardous Waste Treat nent,
Storage , and Disposal Facilities

40 CFR Part 266 Standards for the Managenent of Specific
Hazar dous Waste and Specific Types of
Hazar dous Waste Managenent Facilities

40 CFR Part 401 Ef fl uent Guidelines and Standards

40 CFR Part 403 Ceneral Pretreatnent Regul ations for
Exi sting and New sources of Pollution

49 CFR Part 172 Hazar dous Materials Tabl es
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49 CFR Part 178 Speci fications for Packagi ng

49 CFR Part 302 Li st of Hazardous Substances and
Reportable Quantities

ENVI RONMVENTAL PROTECTI ON AGENCY ( EPA)

EPA SW 846 (Nov 1986, 3rd Ed) Test Methods for
Evaluating Solid Waste (Vol A 1B, IC
and 11)

CORPS OF ENG NEERS ( COE)

ER 1110-1-263 Chemical Data Quality Managenent for
Hazar dous Waste Renedial Activities

ER 385-1-92 Saf ety and Cccupati onal Heal t h Docunent
Requi renments for Hazardous, Toxic, and
Radi oactive Waste (HTRW Activities

EM 385-1-1 (1996) Safety and Health Requirenents
Manual
EM 200-1-1 (1994) Validation of Analytical Chemistry

Laboratori es

EM 200-1-3 (Sep 94) Requirenents for the Preparation
of Sanpling and Anal ysis Pl ans

EM 200-1-6 (1997) Chenical Quality Assurance

VI RA Nl A ADM NI STRATI VE CCODE ( VAC)

9VAC 20-60 Hazar dous Wast e Managenent Regul ations

9VAC 20-80 Solid Waste Managenent Regul ations

9VAC 20- 80- 700 Soi | Contani nated with Petrol eum Products

9VAC 20-110 Regul ati ons Governing the Transportation
of Hazardous Materials

9VAC 25-31 Virginia VPDES CGeneral Permt

9VAC 25-120 CGeneral Permit for Discharges From

Pet r ol eum Cont am nated Sites

9VAC 25-180 VPDES Permt for Stornmwater
Di scharge- Construction Sites

9VAC 25- 260 Virginia Water Quality Standards

1.2 MEASUREMENT AND PAYMENT
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1

2.1 Measur enent

a. Suspected or confirmed petrol eum contami nated soil for excavation
stockpiling, sanpling and testing, and satisfactory borrow material for
repl acenent of confirmed contam nated soil except at |locations to receive
speci al backfill for wet environnents per Sheets C 22 and C 23 and C 24,
shal | be neasured in cubic yards by cal cul ated vol unes of neasured interior
di mensi ons of containers, vehicle conmpartnents, or stockpile, as approved
by the Contracting Oficer (CO. Confirnmed petrol eum contam nated soil for
transportation and di sposal shall be neasured in tons as indicated on
certified weigh tickets fromthe disposal facility.

.2.1.1 Paynent

Conpensation for work covered by this section will be in accordance with
the bid schedul e.

.3 SUBM TTALS

The followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Work Plan; GA

The Contractor shall devel op, inplenent, nmintain, and supervise as part of
the work, a conprehensive plan for contam nated soil renoval, and
stockpiling, contam nated water renoval and storage, testing, treatnent &
di sposal, and rel ated operations. The Wirk Plan shall denonstrate
conpliance with the contract clauses, referenced standards, this
specification, ER 1110-1-263, ER 385-1-92, EM 385-1-1, 9VAC 20-60, 9VAC
20-80, 9VAC 20-110, 9VAC 25-120, 9VAC 25-260, 29 CFR Part 1910.120, and 29
CFR Part 1926.65. No work at the site, with the exception of site

i nspections and nobilization, shall be perfornmed until the plan is
approved. At a mininumthe Wrk Plan shall include:

a. Scheduling and operational sequencing of all work associated with
excavations to be performed within and continui ng beyond the area of
known contanination, as identified on the contract draw ngs.

b. Detailed description of the excavation, screening for

contam nation, stockpiling, and disposal procedures. In addition, the
Contractor shall provide a detailed drawing, identifying the |ocation
of all excavations and stockpiling activities and all exclusion zones,
contam nati on reduction zones, and support zones associated with
excavations to be performed within the area of known contami nation, as
identified on the contract draw ngs.

c. A Sanpling and Analysis Plan, in accordance with ER 1110-1-263, EM
200-1-1, EM 200-1-3, and EM 200-1-6 which describes field screening and
sanpl i ng net hods and applicable quality control procedures, and which
lists anal ytical parameters, nmethods, and selected | aboratory or

| aboratories including qualifications and quality assurance/control
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procedures.
d. Identification of applicable regulatory requirenents and pernits.

e. Methods to be enployed for contam nated water renoval, storage,
sedi nent renoval and treatnent, and di scharge or di sposal, and nethods
proposed for control of surface water. For on-site sedinment renoval
and treatnent, full details of unit process(es), a proposed

| ayout /st agi ng including punpi ng and pi pi ng, nmanufacturer's operating
instructions, and certification of conpliance with applicable VDEQ
federal and | ocal regulations, shall be submtted.

f. ldentification of waste and contam nated soil and water
transporters and neans of transportation, and a copy of all State
and/ or Federal License for hauling.

g. Disposal facilities and alternate disposal facilities and neans of
di sposal or renediation and a copy of all State and/or Federal Permts
for treatnent and disposal of waste and contam nated soil and water

h. Borrow source.

i. Spill prevention plan

j. Spill contingency plan

k. Decontanination procedures for personnel, equipnent, and vehicles
entering/exiting the exclusion zone.

. Methods of neasuring quantities of contaninated soil and water for
di sposal and/or discharge, as applicable.

m A statenent of agreenent fromthe transporter, treatnment, storage,

and di sposal facility operators to accept the specific waste fromthis

wor k.

SD-08 Statenents

Qualifications; GA
A statement denpnstrating that the Contractor perform ng the excavation
within the area of suspected or confirned contam nation, as identified on
the contract draw ngs, neets the requirenents in paragraph QUALI FI CATI ONS
I ncl ude owner, owner point of contact with phone nunber, |ocation of work
site, and dates of previous projects.

SD- 09 Reports

Test Reports; FIO

Test results for the fill material, underlying soil, and discharged water
The reports shall include the chain-of-custody records.

SD- 18 Records
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Shi ppi ng Manifest; FIO.

Mani f est in accordance with 40 CFR Part 262 Section 23 and 40 CFR Part 263,
and 9VAC 20-60 and 9VAC 20-110.

Site Safety and Health Plan GA

There is potential for workers at the site to be exposed to petrol eum
constituents during excavation and handling and other work in excavation
areas. Pursuant to regulations issued by 29 CFR Part 1910. 120 and 29 CFR
Part 1926.65, the Contractor shall take appropriate neasures to safeguard
the health of workers at the site. Such neasures include apprising workers
of the nature of the contam nants at the site, ensuring workers have
appropriate training for working at contam nated sites, and preparing and
conducting work in accordance with a site specific health and safety plan
The Contractor shall prepare a Site Specific Safety and Health Plan, in
accordance with Specification Section 01351 Safety, Health, and Energency
Response for HTRW which addresses all aspects of worker notification
training, exposure, protective equipnent, and other protection at the site.

Permts; FIO

Provi de copies of permts for discharge, transporting, storing, treating,
and di sposal, as applicable, of wastes and contam nated soil and water

1.4 QUALI FI CATI ONS

The Contractor shall have a mininumof two years experience in the renoval
and di sposal of petrol eum contam nated soil and water

1.5 NOTI FI CATI ON

The Contractor shall notify the Contracting Oficer (CO immediately after
a suspected contam nant beyond that indicated is encountered.

1.6 AVAI LABLE DATA

The data presented and referenced below is the nost conplete and accurate
avai | abl e, but may not be fully representative of the actual conditions for
the entire site. Conditions will vary between sanple and test |ocations.
Chemi cal concentrations may be greater in some project areas than those

i ndi cated. An environnmental investigation of the South Approach site was
perfornmed by, Versar Inc., in August 1995 and on the North Approach in
March 1996. Summarized results of the investigation are included as
attachments to specification Section 02072. As clarification, reported
values in Table 2 for lead in the North Approach soils, are incorrectly
shown as ppb; this should be ppm (parts per mllion). Values listed in
Table 3 at the North Approach, represent total parts per billion (ppb) of
lead in groundwater. At the South Approach, results for dissolved lead in
groundwat er, not included in the text excerpts or tables, were as foll ows:
41 ppb at 94@BW1; 50 ppb at 94GBW?2; and 78 ppb at 94@BW3. Copies of the
full reports including analytical data summary sheets, are available in the
library | ocated on the first floor of the Norfolk District, |ocated at 803
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Front Street. Point of contact for the Norfolk District library, M. Lane
Killam can be reached at 757-441-7562. |In addition to the Versar

i nvestigation and Reports, limted groundwater and soil sanpling were
perfornmed at the bridge pier locations by the Norfolk District Corps of

Engi neers (COE) in May and June 2000, and by |IMs Environnmental, Inc. at

sel ected south side utility locations in March and April 2002 and at

sel ected north and south side utility locations in Septenber 2002.

Sunmari zed anal ytical results of the COE sanpling, and copies of the IMS

i nvestigation report (April) and analytical results (Septenber), are

i ncluded as attachnents to this specification Section. |In addition, rising
and falling head slug tests were perforned at North Approach well MM2 and
at South Approach wells 94@GBW1 and 94@W?2 by Earth Care Corporation

under contract to Tidewater Skanska Construction, in October 2001. Results
usi ng AQTESOLV gr oundwat er nodel i ng software utilizing the Bouwer-Rice

nmet hod were reported to be 0.00336 feet per minute for the area around MW 2
and averaged 0.000943 feet per mnute for the areas around 94GBW 1 and
94GBW 2.

.7 ENVI RONMVENTAL PROTECTI ON

The Contractor shall take necessary neasures specified herein, shown in
Section 01560, and otherw se required, to protect the environment.

PART 2 PRODUCTS

2.

2.

1 BACKFI LL MATERI AL

Backfill material shall be as specified in Section 02221 EARTHWORK, Section
02222 Excavation, Trenching and Backfilling For Uilities Systens, and
Section 02225 Subgrade and Shoul ders, as applicable to the type of
excavation. Material renpved fromthe excavation can be used for backfil

in accordance with paragraph BACKFILLING if it meets the soils
classifications listed in the applicable specification section(s) above and
it it nmeets the requirenents for clean fill as identified in 9VAC 20-8-700

2 CONTAI NERS FOR HAZARDOUS WASTE

Cont ai ners for hazardous waste shall conmply with 49 CFR Part 178.

PART 3 EXECUTI ON

The Contractor shall be responsible for obtaining all necessary pernits as
required to performthe work as indicated and specified, and the Gover nnment
shall be held harnmless for any associ ated del ays or costs incurred by the
Contractor.

1 SAFETY

The Contractor shall identify an exclusion zone and all personnel working
inside and in the general vicinity of the exclusion zone shall be trained
and thoroughly famliar with the safety precautions, procedures, and

equi pment required for controlling potential hazards associated with this
wor k. Personnel shall use proper protection and safety equi pment during
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3.

work in and around the excavation in accordance with the approved Site
Safety and Health Plan, and as ot herw se specifi ed.

.2 SO L EXAM NATI ON, TESTI NG AND ANALYSI S

. 2.1 Soi | Exam nati on

The Contractor shall exami ne the soil within the project site and shall

i mediately notify the CO of suspected soil contam nation beyond that

i ndicated, and all work within the area of suspected contani nation shall be
st opped as soon as practicable. As soon as practicable is defined as
securing and protecting all open trenches and equi pnment, and providing
neasures to prevent contam nation of other soil or water. The Contractor
shall not performany additional work in the area of suspected

contam nation, until notified, in witing, by the CO

. 2.2 St ockpi l ed Material Sanpling

St ockpi | ed contam nated and suspected contam nated soil shall be sanpled in
accordance with 9VAC 20-80, and preserved in accordance wi th EPA SW 846.
For VOC analysis, a mninmm of one discrete sanple shall be collected from
within the stockpile.

. 2.3 Testing and Anal ysi s

Soil sanples fromthe stockpiled naterial shall be tested in accordance
with EPA SW 846, 9VAC 20-60, and 9VAC 20-80, as nodified herein for the
fol | owi ng:

a. GCRO TPH by EPA Met hod 5035/ 8015 nodifi ed;
b. DRQO TPH by EPA Method 3550/ 8015 nodifi ed;

c. Benzene, ethylbenzene, toluene, xylene (BTEX) by EPA Met hod 5035/
8021B;

d. toxicity characteristic |eaching procedure (TCLP) by EPA Method 1311
for | ead by EPA Met hod 6010/ 7000;

e. Total organic hal ogens (TOX) by EPA nmethod 9020;
f. Paint filter liquids by EPA Method 9095;

g. Al additional analyses as may be required by the approved off-site
di sposal facility.

2.4 Test Results

Copies of all test results shall be provided to the CO The testing

| aboratory and Contractor shall adhere to the quality control program

i ncluding detection limts, spikes, blanks, and duplicates, of EPA SW 846
and EM 200-1-3 as applicable. Al additional testing required by the

di sposal or treatnent facility shall be at the Contractor's expense.
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3.3 EXCAVATI ON

Excavation and dewatering shall be strictly limted to the extent necessary
to properly and safely conplete the work as indicated and specified.
Excavation and dewatering shall be perforned as noted on contract draw ng
Sheet B-7 entitled "Petrol eum Contam nated Soil", and as indicated and
speci fi ed.

3.3.1 Open Excavati ons

Open excavations and stockpile areas shall be secured while awaiting test
results. The excavation shall not be backfilled without approval fromthe
CO  The Contractor shall divert surface water around excavations, and
shal | cover the excavation to the extent practicable when rainfall is
anticipated, to prevent water fromdirectly entering into the excavation

3.3.2 St ockpi | es
a. Mnitoring Excavated Materi al

Excavation shall be perforned in a manner that will limt the anount of
potentially contam nated soil that could be nixed with previously

uncontam nated soil. Continuous nonitoring of all excavation work shall be
acconpl i shed with an organi ¢ vapor anal yzer photoi oni zati on device or flane
i oni zation detector (OVA/PID/ FI D) capable of detecting volatile,

sem -vol atile and organic vapors to a mninmumof one part per mllion (ppm.

b. Stained, Volatile, and/or Odorous Excavated Materi al

Excavated material which is visibly stained or for which real tinme vapor
noni toring i nstrument readi ngs exceed background | evels by nore than 10 ppm
for volatile and sem -vol atil e hydrocarbons and whi ch has an obvi ous
petrol eum odor shall be considered contam nated and shall be stockpiled for
sanpling in accordance with paragraph Stockpiling Contam nated Soil and

par agraph Stockpile Material Sanpling.

C. St ockpi | i ng Cont am nat ed Soi

Cont am nated soil shall be placed on an i nperneabl e geomenbrane a m ni num
of 30 mils thick or on two (2) layers each a minimumof 10 nils thick, and
covered with a 10 m | sheet of geonenbrane. The geonenbrane shall be

pl aced such that the stockpiled soil does not come in contact with surface
wat er run-off. The 10 m | geonenbrane cover shall prevent rain or surface
water fromcomng into contact with the contam nated soil, as well as limt
the escape of the volatile constituents in the stockpile. Contani nated
soil may be stockpiled in roll-offs, approved for storage of hazardous

wast e.

3.3.3 Cont ami nat ed Wt er
Al water renoved from any excavation perfornmed within the areas of known
contam nation as identified on contract drawi ng Sheet B-7 shall be

considered to exceed the Virginia permtted di scharge concentrations, and
all costs fromcollection to final discharge or disposal shall be included
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in the Contractor's lunmp sumprice for Bid Item1. For water requiring
renoval from excavations beyond the indicated limts of known

contam nation, the Contractor's lunp sumprice for Bid Item1 shall include
all costs fromcollection to discharge, for discharge to the AWV public
waters or at other approved |locations on site as specified in this Section
and in Section 01560 ENVI RONVENTAL PROTECTI ON and as permtted under 9VAC
25-31, 9VAC 25-180, and 9VAC 25-260. Water renoved from any excavation
performed within the indicated areas of known contam nation, as identified
on the contract draw ngs, shall be contained and stored on-site and shal
be sanpl ed and anal yzed prior to being discharged as permtted after al
necessary treatnent or prior to being transported for off-site disposal

Water that will be treated for permtted discharge shall be stored in a
sedimentation tank fitted with a bag filter or equivalent systemat the
outlet, as necessary to mninize solids that will be passed to the

downgr adi ent treatnent system and/or discharge receiving waters. No
Government facilities shall be used for storage of the water. The
Contractor shall provide approved contai ners, vehicles, equipnment, |abor
signs, placards, |abels, and mani fests necessary for acconplishment of the
work, including naterials necessary for cleaning up spills that could occur
fromthe excavati on operation.

3.3.4 Cont am nat ed Wat er Di sposa
a. Sample and Anal ysis

Cont am nat ed water shall be sanpled and anal yzed, and certified results
recei ved, prior to discharge or disposal. Analytical results for water

di scharged to the AIWWV public waters or other permtted |ocations shall be
furnished within 72 hours of sanple collection. Docunentation of al

anal ysis perfornmed shall be furnished to the Contracting Oficer in
accordance with Paragraph RECORDS. Type and frequency of anal yses for
contam nated water to be taken to an off-site treatnent, storage and

di sposal (TSD) facility shall conformto the requirenments of the TSD
facility. Type and frequency of analyses for contam nated water to be

di scharged to the AIWWV public waters or other pernmitted | ocation shal
conformto the permt requirenents of 9VAC 25-120 for gasoline contam nated
water to be discharged to saltwater receiving waters, except as nodified by
the permtting agency. Sanpling and anal yses of contam nated water and
treated water, and the Contractor and | aboratory quality assurance
prograns, shall be in accordance with the approved Sanpling and Anal ysis

Pl an.

b. Treatnment and Di sposa

Water that cannot be discharged into the AIWV public waters or other
permtted | ocation w thout causing a violation of 9VAC 25-120 or 9VAC25- 260
or Section 01560, shall be treated as necessary for pernmitted di scharge
conpliance, or shall be transported for treatnment and di sposal by an
approved off-site TSD facility. The selection of on-site treatnent and

di scharge versus transporting and off-site disposal, shall be solely at the
Contractor's risk and responsibility and the Governnent shall assume no
responsibility for any |ack of data or for any assunptions made by the
Contractor. Wen the contam nated water is to be treated on site for

di scharge, it shall be passed through a carbon filtration and/or other
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appropriate treatnent system placed downstream of the specified

sedi mentation tank/filtering system The Contractor shall be solely
responsi ble for the selection, operation, and effectiveness of the

sedi nentation tank and filtering/treatnent systens conponents. The
proposed treatnent, including methods for separation and di sposal of free
product if encountered, shall be included in the Woirk Plan, and the
resulting conpliant water shall be discharged as specified bel ow for

di scharge of uncontaninated water. For water to be taken to an off-site
TSD facility, the Contractor shall transport, treat, and dispose of the
wat er in accordance with applicable requirenments of 40 CFR 263, 40 CFR 264,
40 CFR 401, 9VAC 20-80, 9VAC 20-110, and 9VAC 25-260.

3.3.5 Di scharge of Uncontam nated Water

Water that neets the applicable requirenents of 9VAC 25-120 (sal twater
recei ving waters) and 9VAC 25-260, specification Section 01560, and VPDES
permt per 9VAC 25-31 and 9VAC 25-180, nay be discharged into the Al WV
public waters or other pernitted |locations at the site. Discharge will not
be allowed into any stormor sanitary sewer systens. Discharge |ocation
and net hods and sedi nent renoval procedures shall mnimze disturbance to
the receiving nedia in accordance with the specifications and applicable
permts, and shall be approved prior to inplenentation. For any

non- conpl i ance, di scharge shall be halted and neasures shall be taken as
necessary to conply with the applicable specification and permt

requi renents.

3.4 BACKFI LLI NG

Beddi ng and backfill for utilities shall be as noted on contract draw ng
Sheet B-7. The excavation shall be backfilled with specified Backfil
Material only after the applicable chemical and soil classification test
results have been approved. Wen directed, the bottom of the excavation at
confirmed contami nated | ocati ons encountered outside of the indicated
l[imts of known contam nation shall be backfilled to the standing
groundwat er | evel with approved stone naterial, in |ieu of dewatering and
di sposi ng of contam nated water. Backfilling shall be in accordance with
applicabl e portions of Section 02221 EARTHWORK and Section 02222
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, and Section
02225 SUBGRADE AND SHOULDERS

3.5 CONTAM NATED SO L AND HAZARDOUS WASTE DI SPOSAL GUI DELI NES

3.5.1 Gener a
Di sposal of soil confirnmed by sanpling and anal ysis as contanmi nated with
petrol eum products shall be in accordance with 9VAC 20-80 and requirenents
specified herein. Disposal of all other confirmed contaninated soil and
hazardous waste materials shall be in accordance with all applicable
Federal, Commonwealth of Virginia, and |ocal solid and hazardous waste | aws
and regul ations.

3.5.2 Transportation of Wastes
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Transportati on of hazardous waste or petrol eum contani nated (special) waste
shal |l conply with applicable requirenents of 40 CFR 263, 9VAC 20-60, 9VAC
20- 80, and 9VAC 20-110, and regul ations of any other authority having
jurisdiction when transported across Virginia state |ines.

3.5.3 Records

Records shall be maintained of all waste determ nations, including
appropriate results of analyses perforned, substances and sanple | ocations,
the tine of collection, and other pertinent data as required by 40 CFR Part
262 Subpart D and 9VAC 20-60 or 9VAC 20-80 as applicable. Transportation,
treatment, disposal nethods and dates, the quantities of waste, the nanmes
and addresses of each transporter and the treatnent, storage, and disposa
facility shall also be recorded and avail able for inspection, as well as
copies or originals of the followi ng docunents:

a. Manifests
b. Waste anal yses or waste profile sheets

c. Certifications of final treatnent/disposal signed by the
responsi bl e disposal facility official

d. Weighing scale receipt corresponding to each nanifest

Fol | owi ng contract close out, the records shall becone the property of the
Gover nrent .

3.5. 4 Hazar dous/ Speci al Waste Manifests

For hazardous or special waste, the Contractor shall utilize a Conmonwealth
of Virginia approved nmani fest systemin confornance with 9VAC 20-60 and CFR
40 Part 262, or 9VAC 20-80 and CFR 40 Part 263, respectively so that the
wast e can be tracked fromgeneration to ultimate disposal. The Contractor
shal | prepare the mani fests, conplete. On the day before shipnent, the
Contractor shall subnit to the Contracting Oficer (CO, phone: 757-547-2253,
a sanple manifest, conplete with all information that will be included on
the actual manifest |ess quantities, for review and conmment. On the day of
shi pment, the conpleted manifest shall be supplied to the CO |If
applicable, the COor his representative will supply the generator nunber
and sign the Generator's Certification if the nanifest is accepted. |If not
acceptable, the Contractor shall nake all corrections at no additional cost
to the Governnent.

3.5.5 Docunent ati on of Treatnent or D sposa
a. Documentation
The waste shall be taken to a treatnent, storage, or disposal facility
whi ch conplies with 9VAC 20-60 or 9VAC 20-80, as applicable. The
Contractor shall provide docunentation of acceptance of special waste or

hazardous waste by the original return copy of the hazardous waste
mani fest, signed by the owner or operator of a facility legally permtted
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to treat or dispose of those materials. |f the Contractor selects a
different facility than is identified in the approved Wrk Pl an
docunent ati on shall be provided for approval to certify that the facility
is authorized and neets the standards specified.

b. Paynent

There will be no paynent for excavation, transportation, and di sposal of
contam nated soils for which the transportation, disposal, and weight are
not docunmented by the specified nmaterial manifest and correspondi ng

wei ghing scal e receipt and other information specified in paragraph RECORDS

L R R R R I R I R I R I I I I I I I R I I R I S I R R I I I I

-- End of Section --
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GEOENVIRONMENTAL ASSESSMENT OF THE BRIDGE CORRIDOR
GREAT BRIDGE BRIDGE REPLACEMENT
CHESAPEAKE, VIRGINIA

1.0 INTRODUCTION

Versar conducted a GeoEnvironmental Assessment of the Bridge Corridor (GEA) 1n
August 1996 for the U.S. Army Corps of Engineers, Norfolk District (Corps), as part of the
on-going Great Bridge Bridge Replacement (GBBR) study in Chesapeake, Virginia. The
investigation was conducied in accordance with the delivery order scope of work under Corps
Contract No. DACAG5-95-D-0064. The GEA was performed to address two potential
concerns identified during previously conducted investigations at the site. Based on the
earlier investigations, backfill material beneath the site may impede proposed GBBR sheeting
and shoring activities and petroleum constituents.associated with petroleum storage on
adjacent properties may have impacted areas designated for excavation.

The GEA consisted of: performing a visual inspection of the properties surrounding the
site; conducting a background records search at the Commonwealth of Virginia Department of
Environmental Quality (DEQ); excavating soil test pits: drilling soil test borings; and
collecting soil samples for field and laboratory analysis. The GEA was conducted to:

. identify potential off-site sources of petroleum contamination identified at the
site;
. confirm if back{ill beneath the site will impede proposed sheeting and shoring

activities; and

. evaluate soil quality in the shallow subsurface within areas of proposed

excavation.
This report summarizes Versar's figld observations and laboratory results,
2.0 SITE DESCRIPTION AND LOCATION
The site consists of the sections of Battlefield Boulevard (Route 168 located
immediately north and south of the Elizabeth River Bridge located in Chesapeake, Virginia

(Figure 1), The site is entirely covered by asphaltic pavement and is focated in a
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predominantly commercial area with some single-family residences located to the southeast
and northwest. The site is immediately bounded to the north and south by roadway
(Battlefield Boulevard) and to the east and west by shoulder comprised of grass, gravel,
and/or dirt. Numerous commercial establishments are located beyond the shoulder to the
northwest, southwest, and southeast. Undeveloped marsh land is located beyond the shoulder
to the northeast. Ag area map is included as Figore 2.

According to the United States Geological Survey (USGS) 7.5-minute series Fentress.
Virginia, Quadrangle Topographic Map, dated 1968 (Figure 1, Appendix A), the site lies
approximately 5 feet above mean sea Icvel (msl). The nearest surface water body, the
Southern Branch of the Elizabeth River (the "River"), separates the northern and southem
parts of the site. The Albemarle/Chesapeake Canal (Intracoastal Waterway) is located
approximately 1,000 feet south of the site. Stormwater runoff from the site is conveyed into
storm drains located on either side of the roadway into a drainage system that eventually
discharges into the River and Inuracoastal Waterway.

3.0 GEOLOGY AND HYDROGEOLOGY

The site is Jocated within the Coastal Plain physiographic province, which is generally
composed of unconsolidated marine sediments that thicken and gently dip eastward.
According to the Geologic Map and Cross Sections of the Coastal Plain and Adjacent Parts of
the Piedmont, Virginia {Mixon, et al., 1989), the site is underlain by Upper Pleistocene Age
interbedded pebbly, sand, silt, and clay deposits of the Sedgefield Member of the Tabb
Formation. These sediments are believed to be surficial deposits of riverine, estuarine, and
coastal terraces and plains origin, deposited during interglacial high stands of the sea. In
addition, many areac of the <ite may contain imported fill associated with past bridge,

bulkhead, and roadway construction activities.

Based on observations mude during excavating and drilling, the subsurface materials
encountered beneath the site consisted of layered asphaltic puvement, gravel, and medium
sand to a maximum cxplored depth of 5.75 feet below existing grade (beg). These materials
are most Likely fill assoctated with past bridge. bulkhcad, and roadway consuuction activies.

Lithologic logs for the soil test pits and soil test borings are contained in Appendix A.

Groundwater was encountered beneath the site at a depth of approximately 5.5 to 5.73
feet beg. Based on its proximity to the River, shallow groundwater flow beneath the site is

3]
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believed 1o be towards the River: however, the shallow groundwater benzath the site is most
likely subject to tidal influence (measured at more than 4 feet between low and high tides).

4.0 PREVIOUS INVESTIGATIONS

In May 1996, two geotechnical soil test borings {designated PC-1 and PC-2) were
drilled under the direction of the Corps for the GBBR project on the northern and southern
sides of the bridge. The borings werc driiled using a mobile drill rig fitted with hollow stem
augers (HSA) to a maximum depth of 3 feet beg. Soil samples were collected continuousty
using split-spoon barrel samplers. A Corps engineer visually interpreted (i.e.. texture, color,
consistency, etc.) and logged the split-spoon samples. A petroleum odor was noted within the
sample collected from 3 feet beg in boring PC-1 (diilled on the northern side of the bridge}.
Boring logs for the Corps borings prepared by Versar based on the Corps field notes are

contained within Appendix A.

5.0 VISUAL INSPECTION

On August 9, 1996, 4 Versar scientist conducted a visual mspection ot properties and
businesses located within the vicinity of the site. The survey was conducted to identify
potential sources of contamination identified at the site (Section 4.0). The 100 through 400
blocks of North Battlefield Boulevard were investigated. As previously mentioned, the area
surrounding site is primarily of commercial use, with shopping centers and business parks
located on cither side of Battlefield Boulevard {(Figure 2).

The Harbor Watch Shoppes, located on the Northwestern side of the bridge. contained
various restaurants, gift shops, mail service companies, and realtors. Battlefield Shopping
Center, located further to the north on the western side of Battlefield Boulevard. includes a
billiards center, dive center. drv cleaner. and various restaurants. Cabeo Automotive Center is
located along Wayne Avenoe. on the southwest comer of the Harbor Wawch Shoppes.
Automotive repairs are currently conducied at this center. The property across Battjefield
Boulevard to the east is undeveloped and is covered with prass. small trees, and marsh land.

Another shopping center, the Island Wharl Shopping Center. lies on the southeastern
side of the bridge and includes a restaurant, tanning salon, veterinarian, grooming center.
comic book collectors store. and Tae Kwon Do center. Evidence of soil borings and

groundwater monitoring wells were observed on this property. A small produce stand is

(oS}
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located south of the shopping center. A small strip of retail shops lies farther south along the
castern side of Battlefield Boulevard and includes 4 used car sales lot, furniture store. and
antique shop. A marina, realtor, restaurant. and office park are located south of the Lridge
along the western side of Battlefield Boulevard. The office park is bordered on the northern

side by the River.

Based on Versar's visual inspection, the current occupants of the properties do not
appear to pose an environmental threat 1o the site; however, evidence of soil test borings and
the presence of groundwater monitoring wells at the Island Wharf Shopping Center may
indicate that soil and groundwater beneath this property has been impacted.

6.0 BACKGROUND RECORDS SEARCH

On Angust 9, 1996, a Versar scientist conducted 4 records search ai the DEQ facility
located at 5636 Southern Boulevard in Virginia Beach, Virginia. The current Pollution
Control (PC) listings of all active and closed incidents in the vicinity of the site (100 through
400 blocks of Battlefield Boulevard) were reviewed. Based on Versar's review, three PC
incidents have occurred in the vicinity of the site: the Bartlefield Shopping Center (located at
234 N. Batiefield Boulevard), GTE (located at 401 N. Battlefield Boulevard). and Firestone
(located at 453 N. Battleficld Boulevard) properties. The PC incidents at each property arc

summarized in the following sections.

Battlefield Shopping Center (PC No. 92-1033)

On August 9, 1992. a 550-gallon heating oil UST was excavated and removed from this
property by Petrochem Recoverv Services of Norfolk. Virginia. Based on the recults of soil
samples collected from the excavation, the DEQ closed the cuse on August 13, 1994, This

property 1s located approximately 800 feet northwest of the site,

GTE (PC No. 93-1147)

On November 20. 1092, one 550 gallon dicse! and one 2,000-gallun heating oil UST
were removed from this property. This property is located approximately 2 800 feet north-
northeast of the site. Petroleum-impacted soils at concentrations above DEQ soil quality
standards were detected in soil samples collected from the excavation. Bused on these resulls.
the DEQ required a Site Characterization Report (SCR) be prepared for the property. The sitc
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characterization activities included the drilling of five soil test borings and instaflation and
sampling of four groundwuter monitoring wells. This property is located approximately 2.800

feet north-northeast of the site.

Based on the results of soil and groundwater sampling, the DEQ closed the case on
August 17, 1994; however petroleum constituents were detected in soil and groundwater
samples collected during the site characterization activities. According to the DEQ, the casc
was closed because the sources of contamination were removed (the tanks) and the levels of
petroleum constituents present in the soils and groundwater did not pose a threat to the public

or the environment.

Firestone (PC No. 93-2150)

On May 5, 1993, a 1000-gallon used motor oil UST was removed from this property.
The propernty is located approximately 3,700 feet north-northeast of the site. Three
groundwater monitoring wells were installed around the excavation then sampled. Based on
the results of soil samples collected from the excavation and groundwater sampling results
from the wells, the DEQ closed the case (date of closure unknown). This property is locared
approximately 3,700 feet north-northeast of the site.

The DEQ files did not contain any information concerning the investigation (i.e.,
evidence of soil test borings and existing groundwater monitoring wells) performed at the
Island Wharf Shopping Center. According to DEQ Senior Geologist, Mr. Patrick Fly, he had
been informed of their presence last year. It is thought that the borings and wells were
completed as part of a property transfer assessment and they do not automatically indicate
contamination is present at the property. The shopping center appeared to be relatively new,
and the current occupants of the property do not appeasr to pose an environmenial threat to the

site.
740 SUBSURFACE INVESTIGATION

The subsurface investigation (ST) inciuded excavaiing three soil test pits, drilling two
soil st borings, and collecting represcntative soil samples for feld and laboratory analysis.
The soil test pits and borings were completed 1o characterize soil conditions (i.e., lithology
and soil quality) beneath the site. The details of the ST are summarized in the following

sections.
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7.1 Soil Test Pit Excavation

On August 27 and 28. 1996, three soil test pits {(designaicd TD-1 through TP-3) were
excavaled at the site. The test pit locations are depicted on Figure 4. The test pits were
excavated by IMS Environmental (IMS) of Norfolk. Virginia. under the direction of a Versar
geologist. The test pits were excavated using a backhoe (0 a maximum depth of 5.75 feet
beg. Soil samples were collected continuously from the backhoe bucket. Subsurface
materials encountered during investigation activities consisted of asphaltic pavement, gravel.
and sands 10 a maximum explored depth of 5.75 feet beg. No rip-rap or other large
construction or demolition debris was encountered. Test pit logs are included in Appendix A.

Each soil sample collected for field and potential laboratory analysis was split in half.
One half of the sample was prepared for field screening by loosely filling a [-quart sealable
plastic bag half full, and allowing the sample to equilibrate for 15 minutes. The other half of
each sample was immediately prepared for poteniial laboratory analysis by tightly packing the
soil into two 4-ounce jar (no hcadspace), closing the jar with a Teflon-lined cap, and placing
the sample on ice. Soil samples were screened in the field with a photo-ionization detector
(PID) to check for the presence of volatile organic compounds (VOCs).

Visual signs of petroleum impact or petroleum odors were not noted in any of the
collected soil samples. Based on the field observations, the deepest collected soil sample
from each test pit was submitted for laboratory analysis. The samples were submitted to EA
Laboratories (EA) of Sparks, Maryland, for analysis for diesel and gasoline range total
petroleum hydrocarbons (TPH) using EPA Method 815 modified and benzene, toluene,
ethylbenzene, and total xylenes (BTEX) using EPA Method 8020.

The soil test pits were backfilled with sand excavated from each respective pit and
imported gravel fill. The sand and fill was compacted in lifts no greater than 8 inches. The
disturbed arcas were resurfaced 10 grade with asphalic pavement. These activities were
conducted according o applicable City of Chesapeake roadway guidelines. A City of
Chesapeake representative was also on-site duning the excavaton. backfilling, and resurfacing

acuvities.
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7.2 Soil Test Boring Drilling

On August 29, 1996, direct-push sampling methods were used to collect soil samples
from two locations (designated SB-1 and SB-2). The direct-push sampling locations are
depicted on Figure 4. The direct-push samples were collected by IMS, under the direction of
a Versar geologist. Sampling was conducted until the soil/groundwater interface was
encountered. The maximum depth of sampling was 5.75 feet beg. Soil samples were
collected continuously using a stainless steel slit-spoon barrel sampler fitted with an inner
polyvinyl chloride (PVC) liner. Subsurface materials encountered during investigation
activities consisted of asphaltic pavement, gravel, and sands to a maximam explored depth of
5.75 feet beg. No rip-rap or other large construction or demolition debris was encountered.
Boring logs are included in Appendix A.

Each soil sample collected for field and potential laboratory analysis was split in half.
One half of the sample was prepared for field screening by loosely filling 2 1-quart sealable
plastic bag half full, and allowing the sample to equilibrate for 15 minutes. The other half of
each sample was immediately prepared for potential laboratory analysis by tightly packing the
soil into two 4-ounce jars (no headspace), closing the jar with a Teflon-lined cap, and placing
the sample on ice. Soil samples were screened in the field with a PID to check for the

presence of VOCs.

Visual signs of petroleum impact or petroleum odors were not noted in any of the
collected soil samples. Based on the field observations, the soil sample collected from the
soil/water interface from each of the soil test borings was submitted for Jaboratory analysis.
The samples were submitted to EA for analysis of diesel and gasoline range TPH using EPA
Meihod 8015 muodificd and BTEX using EPA Method 8020.

The soil test borings were backfilled with bentonite and resurfaced to grade with

asphaltic pavement.

7.3 Soil Sampling Results

VOCs were not detected during field screenmng with the PID and TPH (diesel and
gasoline ranges) and BTEX were not detected in any of the submitted samples. The field
sereening results are summarized on the boring logs included in Appendix A and luboratory

reports of analysis and associated chain of custody form arc included as Appendix B.

~J
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8.0 QUALITY ASSURANCE

Field procedures for this project were condncied foliowing Versar's Field Protocol for
the investigation of potentially impacted sites. Methods and procedures for sample collection.
sample handling, ficld documentation, and quality assurance (QA) were strictly adhered to
during this project. Samples collected were appropriately labeled and given a unique sampie
identification number. Samples were documented and were accompanied by a chain of

custody form when submitted 1o the laboratory for analysis.

9.0 CONCLUSIONS

Based on the resulte of the ST activities, the only potential off-sitc source of
contamination is the Island Wharf Shopping Center (i.e., based on the evidence of a past
subsurface investigation) located southeast of the site. It is thought that the investigation was
completed as part of a property transfer assessment and does not automatically indicate
contamination is present at the property. The shopping center appeared to be relatively new,
and the current occupants of the property do not appear to pose an environmental threat 1o the
site. None of the qualitative obscrvations made during this investigation suggests that backfill
beneath the roadway will impede proposed sheeting and shoring activities. Petroleum
constituents were not detected within the investigated shallow soils (upper 3 feer) within areas

of proposed excavation.
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APPENDIX A

TEST PIT AND SOIL TEST BORING 1.0GS
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DEPTH IN FEET

O I

BORING PC—1

LATE DRILLED: $4/08/05

SAMPLE
NUMBER
BLOWS/F 1.
Fin
{ren)
SAMPLES

SYMBOLS DESCRIPTION

Asphallic Pavement to (0.5 teet,

GRAVEL.

\ Fine SAND.
\ CONCRETE/Soil Cement.

Dark Brown to Light Gray medium SANG with
-, some tine Gravel.

\
\ Petroleum odors observed at 2.82 to 3 feet.

e S U

Auger retusal experienced at 3 feel.

w

— L

|

DEPTH IN FEET

BORING PC-2
DATE DRILLED: 04/09/98

SAMPLE
NUMBER

SYMBOLS DESCRIPTION

BLOWS/Ft
PID
(ppm)

SAMPLES

Asphaltic Pavement to 0.75 feet,

Coarse GRAVEL and COBBLE

Auger refusal experienced at 1.75 feet.

LOG FOR BORINGS PC-1 AND PC-2
BEA of Bridge Corridor
Chesapeake, Virgima

SOIL BORING
REPORT

VERSAR
Inc.

Znvironment sl
Fusk Manogemsn!
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SITE CHARACTERIZATION REPORT
GREAT BRIDGE BRIDGE-NORTH APPROACH SITE
CHESAPEAKE, VIRGINIA

1.0 INTRODUCTION

The Norfolk District, U.S. Army Corps of Engineers (Corps) retained Versar, Inc., to prepare
a Site Characterization Report (SCR) for the Great Bridge Bridge-North Approach site located in
Chesapeake, Viginia. The purpose of this site characterization is to determine the degree of
petroleum impact to shallow soils and groundwater from former on- and off-site activities and
petroleum aboveground storage tanks (ASTs) and underground storage tanks (USTs). The site
characterization activities performed include drilling twenty-three 'soil test borings, installing five
groundwater monitoring wells, collecting soil and groundwater samples for laboratory analysis,
conducting a magnetic and metal detector survey, and preparing this SCR, including a site, risk,
and remediation assessment. The SCR was prepared in accordance with the Commonwealth of
Virginia Department of Environmental Quality (DEQ) Petroleum Program Manual, effective

March 1, 1995.

2.0 SITE ASSESSMENT

2.1 Site Location and Description

The Great Bridge Bridge-North Approach site (the "site”) is located on the northem side of
the Albemarle/Chesapeake Canal (Intracoastal Waterway), near the northem approach of the
Great Bridge Bridge in Chesapeake, Virginia (Figure 1, Appendix A). The site is bounded to the
north by Watson Road, to the west by Battlefield Boulevard (Route 168), to the south by the
Intracoastal Waterway, to the east by a single-family residence, a two-story structure occupied
by small commercial establishments and single-family apartments, and a trailer park. The site
encompasses an area of approximately 1.4 acres, is generally flat, and is covered by areas of
grass, gravel, concrete, and asphalt pavement. The site is iocated in a predominantly commercial
area with some single-family residences located to the southeast and northwest. The southern
part of the site (adjacent to the Intracoastal Waterway) is currently utilized by the public as a
shoreline fishing and crabbing area. A generalized site plan depicting site features is included

as Figure 2 (Appendix A).

2.2  Site History

Based on information provided by the Comps, the site has heen a grass and gravel enverad
parcel accessible to the public for shoreline fishing and crabbing since the late 1940s. Prior to
that, a bridge was located on the western portion of the site. The bridge and associated bulkhead
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were replaced in the early 1840s. The location of the bridge and bulkhead has not changed since
that time.

According to Corps personnel and documents, petroleum USTs and aboveground storage
tanks (ASTs) are known to have been located on and in the vicinity of the site. USTs were
utilized by three former service stations, one of which was lecated ©on the site, one east of the
site, and one north of the site. The approximate locations of the former stations are depicted on
Figure 2 (Appendix A). ASTs are currently and were formerly utilized by many of the single-family

residences in the vicinity of the site.

In the 1930s, a Standard service station was located immediately east of the site, in the
approximate location of the abandoned single-family residences. No records were available
pertaining to the dates of the Standard station operation, number, sizes, or contents of station
USTs, and tank closure activities. In the 1950s, an Esso service station was located north of the
site, on the northern side of Watson Road. No records were available pertaining to the dates of
the Esso station operation, number, sizes, or contents of station USTs, and tank closure activities.
Several groundwater monitoring wells were identified on this property during a visual inspection
by a Versar geologist in August 1995. Corps personnel are currently researching DEQ records
for information pertaining to these sites.

In the 1950s, a service station, named Meads Cafe and Gas Station, was located on the
site, adjacent to the two concrete slabs located near the northemn comer of the commercial stores
and single-family residences building. The station may have operated as early as the 1930s and
1940s. Based on DEQ records, two 550-gallon gasoline USTs utilized by the station were
removed from this site in May 1990 by PetroChem Recovery Services, Inc., of Norfolk, Virginia.
Based on the analytical results of soil samples collected after tank removal activities were
completed, the DEQ, in a letter dated May 21, 1990, granted tank closure and required that no
additional environmental activities be performed at the site.

InMay 1995, petroleum-impacted soils were noted in the shallow subsurface (upper 10 feet)
while drilling geotechnical borings on the site for the Great Bridge Bridge Replacement Feasibility
Study (RFS). According to available DEQ records and Corps studies, there have been no
documented releases of petroleum hydrocarbons at the site or within the immediate site vicinity.
Itis possible that small quantities of petroleum may have been released to the site surface from
parked vehicles or as a result of unauthorized vehicle oil changes; however, no evidence of
surficial epills wae noted during the ficld activities.
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2.3 Topography and Drainage

According to the United States Geological Survey (USGS) 7.5-minute series Fentress,
Virginia, Quadrangle Topographic Map, dated 1968, (Figure 1, Appendix A), the site lies
approximately 5 feet above mean sea level (msl). The topography at and in the vicinity of the site
is relatively flat. The site is covered by areas of grass, gravel, concrete, and asphalt pavement.
The nearest surface water body, the Intracoastal Waterway, borders the site to the south.
Stormwater runoff from the site is conveyed along Battiefield Boulevard located on the western
propenty boundary. The stormwater Is eventually conveyed into a drainage system that
discharges into the Intracoastal Waterway.

2.4 Geology and Hydrogeology

The site is located within the Coastal Plain physiographic province, which is generally
composed of unconsolidated marine sediments that thicken and gently dip eastward. According
to the Geologic Map and Cross Sections of the Coastal Plain and Adjacent Parts of the Piedmont,
Virginia (Mixon, et al., 1989), the site is underiain by Upper Pleistocene Age interbedded pebbly,
sand, silt, and clay deposits of the Sedgefield Member of the Tabb Formation. These sediments
are believed to be surficial deposits of riverine, estuarine, and coastal terraces and plains origin,
deposited dirring interglacial high stands of the sea. In addition, many areas of the site may
contain imported fill associated with bridge, bulkhead, and Intracoastal Waterway construction

activities.

Based on observations made during drilling activilies, lhe subsurface sediments
encountered beneath the site consisted of interbedded and mixtures of fill, fine to coarse sand,
silt, and clay to a maximum depth of 15 feet below existing grade (beg). Organic matter, shell
fragments, and wood were also encountered during drilling activities. These unconsolidated
sediments correlate with descriptions of the Sedgefield Member of the Tabb Formation. Many
of the investigated areas are believed to have contained fill associated with bridge, bulkhead, and
Intracoastal Waterway construction activities. Lithologic logs for these soil test borings are
contained in Appendix C.

Groundwater is encountered beneath the site at depths ranging from approximately 3.49
to 5.12 feet beg. Based on monitoring data, inferred groundwater flow beneath the site is in a
southerly direction, toward the Intracoastal Waterway. Based nn the proximity of the Intracoastal
Waterway, the shallow groundwater beneath the site may be subject to tidal influence; however,
the tidal influence is believed to be minimal due to the presence of a waterway lock approximately

2,500 feet upstream, to the west.
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3.0 SUMMARY OF INVESTIGATIVE ACTIVITIES

In May 1995, four geotechnical soil test borings were drilled at the site as part of the
proposed bridge RFS. A petroleum odor was noted in three of the test borings. Based on the
discovery of petroleum-impacted soil, a subsurface investigation was performed by Versar to
delineate petroleum-impacted soil and groundwater at the site. The subsurface investigation
consisted of driiling twenty-three soil test borings, installing five groundwater monitoring welfs, and
collecting soil and groundwater samples for field and laboratory analysis, and conducting a
magnetic and metal detector survey in areas suspected of containing USTs. The details of the
subsurface investigation are summarized in the following sections.

3.1 Soil Test Boring Drilling

In May 1995, four geotechnical soil test borings (designated 94DH-3, 94DH-7, 94DH-8, and
94DH-9) were drilled by McCallum Testing Laboratories, Inc., under the direction of a Corps
engineer. The boring locations are depicted on Figure 3 {Appendix A). The borings were drilled
for geotechnical purposes as part of the propused bridge replacement project. The borings were
drilled using a mobile drill rig fitted with hollow stem augers (HSA), to a maximum depth of
20.5 feet beg. Soil samples were collected continuously using split-spoon barrel samplers. A
Corps engineer visually interpreted (i.e., texture, color, consistency, etc.) and logged the split-
spoon samples. A petroleurn odor was noted within the samples collected from 3 to 8 feet beg
in borings 94DH-7, 94DH-8, and 94DH-9. Boring logs for these borings are contained within

Appendix C.

in August 1995, twenty-three additional soil test borings were drilled (designated SB-1
through SB-18 and MW-1 through MW-5) by Connelly and Associates of Frederick, Maryland,
under the direction of a Versar geologist and Corps engineer. The borings were drilled to assess
the vertical and horizontal extent of petroleum-impacted soil identified during the bridge RFS
(geotechnical borings 92DH-10 and 92DH-16) conducted at the site and in potentially-impacted
areas (formerly containing USTs) not investigated at the site. The borings were drilled using a
mobile drill rig fitted with HSA, to a maximum depth of 15 feet beg. Soil samples were collected
approximately every 5 feet using split-spoon barrel samplers. A Versar geologist visually
interpreted (i.e., texture, color, consistency, etc.) and logged the split-spoon samples. The soil
boring locations are depicted on Figure 3 (Appendix A). Boring logs are contained within

Appendix C.

The soil cuttings generated during the last drilling event were contained in 55-gallon sealed
drums and transported off site for disposal by a Commonwealth of Virginia and Corps certified

waste hauler,
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3.2 Groundwater Monitoring Well Installativn

Five of the soil test borings drilled by Connelly in August 1995 were completed as
groundwater monitoring wells (designated MW-1 through MW-5). The locations of the monitoring
wells are depicted on Figure 3 (Appendix A). The wells were installed to a maximum depth of
15 feet beg and constructed of 2-inch inner-diameter (ID) polyvinyl chloride (PVC) threaded
casing and 12 feet of 0.010-slot screen. Sand pack was placed around each screen to a level
approximately 1 foot above the top of the screened interval. A 2-foot thick bentonite seal was
placed above the sand pack. The reméining annular space was filled with a cement-bentonite
grout to grade. Each well was completed with a bolt-down flush-mount manhole cover and a
locking well cap. The top of casing of each well was surveyed to-a common reference elevation
(using & 10-foot benchmark) by Versar in November 1935,

After installation, the wells were developed using dedicated disposable PVC bailers. All
purge water generated from development activities was contained in 55-gallon sealed drums and
properly disposed of by a Commonwealth of Virginia and Corps cerfified waste hauler.

3.3 Soil Sampling

During soil test boring drilling and monitoring well installation in August 1995, spiit-spoon
soil samples were collected at the soil/groundwater interface. One part of each sample was
prepared for field screening by filling a Ziploc-type bag half full, sealing the bag, and allowing the
sample to equilibrate for 15 minutes. The other half of each sample split was prepared for
potential laboratory analysis by tightly packing the soil sample into a pre-cleaned 2-ounce jar,
closing the jar with a Teflon®-lined cap, and placing the jar in an ice-filled cooler.

The soil sample selected for field analysis was screened using a photoionization detector
(PID) for the potential presence of volatile organic compounds (VOCs) associated with petroleum
hydrocarbons. The ten soil samples selected for laboratory analysis were submitted to EA
Laboratories of Sparks, Maryland, for analysic of benzene, toluene, sthylbenzene, and xylenes
(BTEX), naphthalene, and methy! tertbutyl ether (MTBE) using EPA Method 8020, diesel and
gasoline range total petroleum hydrocarbons (TPH) using EPA Method 8015 modified, and lead

using EPA Method 6010.
3.4  Groundwater Measurement
Groundwater level measurements were collected before sampling the site wells on

September 7 and November 10, 1995. The depth to water was measured. in each of the site
monitoring wells using an audible electronic oil/water interface probe decontaminated between
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02072 EXCAVATION OF PETROLEUM CONTAMINATED SOIL

DFIEY TS
‘Vt’ &\‘aﬂ INC
individual well measurements to minimize the potential for cross-contamination. Free-phase

hydrocarbons (FPH) were not detected in any of the monitoring wells during either of the sampling
events. The groundwater measurement data are summarized in Table 1 (Appendix B).

3.5 Groundwater Sampling

The five site groundwater monitoring wells (MW-1 through MW-5) were sampled on
September 7 and November 10, 1995, by Versar. Before collecting the samples, the depth-to-
product (FPH), if encountered, depth-to-water, and total well depth in each of the monitoring wells
were measured using an audible electronic oil/water interface probe. Each well was then purged
of a minimum of three boring volumes of groundwater using disposable dedicated PVC bailers.
Samples were collécted from each well using the dedicated bailers, transferred to labnratory-
grade sample containers, and subrnitted to EA Laboratories. The samples were analyzed for
BTEX, naphthalene, and MTBE using EPA Method 8020, diesel and gasoline range TPH using
EPA Method 8015 modified, and lead using EPA Method 6010.

All purge water generated during the sampling activities was contained in 55-gallon sealed
drums and was properly disposed of by a Commonwealth of Virginia and Corps certified waste

hauler.

3.6 Magnetic and Metal Detector Survey

A magnetic and metal detector survey was conducted in August 1995 by Versar in the area
formerly occupied by Meads Cafe and Gas Station, which was formerly located on the site (Figure
2, Appendix A). The survey was conducted using both an electronic magnetic detector and metal
detector in an effort to locate any USTs potentially located in the shallow subsuriace (upper

5 feet).

4.0 RESULTS OF INVESTIGATIVE ACTIVITIES

4.1 Soll Quali

VOCs associated with petroleum hydrocarbons were detected in several of the field samples
collected during the drilling activities in August 1995. PID headspace readings ranged from 1 part
per million (ppm) in samples collected from borings SB-4, SB-6. and SB-8 1o 80 ppm in the
sample collected from boring SB~13 at a depth of 5 to 7 feet beg. The PID headspace readings
are summarized on the boring logs included in Appendix C. Based on the PID readings and field
observations, ten soil samples were submitted for analysis of BTEX, naphthalene, and MTBE

JAWPE 1\PKL\Bruzze SN\GRTBRDGN. SCA[V/A/96 (2:53pm)] 8



02072 EXCAVATION OF PETROLEUM CONTAMINATED SOIL

Ve sai.
using EPA Method 8020, diesel and gasoline range TPH using EPA Method 8015 modified. and
lead using EPA Method 6010.

MTBE, benzene, and naphthalene were not detected in any of the soil samples submitted
for laboratory analysis. Toluene was detected in the samples collected from borings SB-4 (5 to
7 feet beg), SB-13 (5 to 7 feet beg), and MW-5 (4 to 6 feet beg) at concentrations of 1.3 parts
per billion (ppb), 8.4 ppb, and 1.3 ppb, respectively. Ethylbenzene was detected in the samples
collected from borings SB-4 (5 to 7 feet beg) and SB-13 (5 to 7 feet beg) at concentrations of 3.4
ppb and 12 ppb, respectively. Total xylenes were detected in the samples collected from borings
SB-4 (5 to 7 feet beg), SB-11 (5 to 7 feet beg), SB-13 (5 to 7 feet beg), and MW-5 (4 to 6 feet
beg) at concentrations of 20.7 ppb, 1.7 ppb, 8.8 ppb, and 2.9 ppb, respectively. Diesel range
TPH were detected in the samples collected from borings SB-4 (é to 7 feet beg) and SB-6 (5 to
7 feet beg) at concentrations of 600 ppm and 110 ppm, respectively. Gasoline range TPH were
detected in seven of the submitted samples, and ranged from 0.15 ppm in sample SB-9 (5 to 7
feet beg) to 54 ppm in sample SB-13 (5 to 7 feet beg). Lead concentrations ranged from 1.3 ppm
in sample MW-5 (4 to 6 fect beg) to 19.9 ppm in sample SB-9 (5 to 7 feel bey). The soil sample
results are summarized in Table 2 (Appendix B) and are depicted in Figure 4 (Appendix A). The
laboratory results and associated chain of custody forms are included in Appendix D.

Based on the soil sampling results, diesel range TPH are present in soils at the site above
the DEQ action guidance level of 100 ppm for TPH-impacted soils. BTEX constituents were not
detected above the EPA-Risk Based Concentration Table (EPA-RBCT) concentrations for
residential soils (January 1995). The concentrations of lead detected in the samples are within
the expected range for scils located in southeastem Virginia (USGS, 1984). The highest degree
of petroleum impact to site soils appears to have occurred at the soilwater interface (an
approximate depth of 5 feet beg) on the southem part of the site (diesel range petroleum) and
in the vicinity of the former Meads Cafe and Gas station. The probable source of petroleum
contamination identified on the southem part of the site is believed to be the former Standard
service station and/or former residential USTs or ASTs.

4.2 Groundwarter Quality

The five site groundwater monitoring wells were sampled in September and November
1985. FPH were not detected in any of the site wells during either of the groundwater sampling
events. The samples were analyzed for BTEX, naphthalene, and MTBE using EPA Method 8020,
diesel and gasoline range TPH using EPA Method 8015 modified, and lead using EPA Method
6010. MTBE was not detected in any of the groundwater samples collected during either of the
sampling events. Also, BTEX, naphthaicne, and T | were not detected in givundwater samples
collected from wells MW-1 and MW-3 during either of the sampling events.
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B1EX constituents, naphthalene, diesel and gasoline range TPH, and lead were detected
in wells MW-2, MW-4, and MW-5 during the September 1995 sampling event. Benzene was
detected in wells MW-2, MW-4, and MW-5 at concentrations of 20 ppb, 1.8 ppb, and 4 ppb,
respectively. Toluene was detected at a concentration of 3.5 ppb in wells MW-2 and MW-5.
Ethylbenzene was detected in wells MW-4 and MW-5 at concentrations of 4.5 ppb and 3.5 ppb,

“respectively. Total xylenes were detected in wells MW-2, MW-4, and MW-5 at concentrations of
6.3 ppb, 1.1 ppb, and 9 ppb, respectively. Naphthalene was detected in wells MW-4 and MW-5
at concentrations of 5.7 ppb and 7.4 ppb, respectively. Diesel range TPH were detected in well
MW-2 at a concentration of 0.71 ppm. Gasoline range TPH were detected in wells MW-2 and
MW-4 at concentrations of 0.35 ppm and 0.33 ppm, respectively. Lead was detected in alf of the
sarnples, and ranged from in concentration from 5 ppb in well MW-5 to 38.5 ppb in well MW-2.
Contaminant concentration maps for the September 1995 sampling event are included as Figures
5 through 7 (Appendix A). The laboratory results and associated chain of custody forms are
included in Appendix E.

BTEX constituents and diesel and gasoline ranges TPH wera datectad in wells MW-2, MW-4,
and MW-5 during the November 1995 sampling event. Benzene was detected in wells MW-2,
MW-4, and MW-5 at concentrations of 11 ppb, 2.7 ppb, 2.2 ppb, respectively. Toluene was
detected in wells MW-2, MW-4, and MW-5 at concentrations of 3.5 ppb, 1 ppb, and 1.7 ppb,
respectively. Fthylbenzena was datected in wells MW-4 and MW-5 at concentrations of 7.1 ppb
and 1.2 ppb, respectively. Total xylenes were detected in wells MW-2 and MW-5 at
concentrations of 7 ppb and 3.1 ppb, respectively. Naphthalene was not detected in any of the
wells sampled. Diesel range TPH were detected in wells MW-2 and MW-4 at concantrations of
0.74 ppm and 0.51 ppm, respectively. Gasoline range TPH were detected in wells MW-2, MW-4,
and MW-5 at concentrations of 0.25 ppm, 1.1 ppm, and 0.17 ppm, respectively. Contaminant
concentration maps for the September 1995 sampling event are included as Figures 7 through
10 (Appendix A). The laboratory results and associated chain of custody forms are included in

Appendix E.

Benzene was the only BTEX constituent detected during both sampling events (in well
MW-2 only) above the DEQ action guidance level of 5 ppb for tap water. TPH were detected
above the DEQ action guidance level uf 1 ppm for TPH-impacted groundwater in well MV-4
during the November 1985 sampling event. Based on the groundwater analytical results, the
highest degree of petroleum impact to site groundwater has occurred on the western perimeter
of the site. The probable source of petroleum contamination is believed to be the former Meads
Cate and Gas station USTs (identified on the northem part of the site) and the former Standard
service station and/or former residential USTs or ASTs (potentially lccated on and to the south

of the site.
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SITE CHARACTERIZATION REPORT
GREAT BRIDGE BRIDGE PROPERTY
CHESAPEAKE, VIRGINIA
PC# 93-0247

1.0 INTRODUCTION

The U.S. Amy Corps of Engineers (Corps) retained Versar, Inc., to prepare a Site
Characterization Report (SCR) for the Great Bridge Bridge property located in Chesapeake,
Virginia. The SCR was prepared in response to a letter from the Commonwealth of Virginia
Department of Environmental Quality (DEQ), dated December 6, 1994. A copy of this letter is
included as Appendix C. The preparation of a SCR, including a detailed risk assessment, was
requested by the DEQ upon their review of a Site Investigation Report (SIR) prepared by the
Corps, dated May 26, 1993, and a subsequent meeting attended by Mr. Marc Gutterman and
Mr. Steve Melcik of the Corps and Mr. Dave Borton, Mr. Gene Siudyla, Mr. Pat Fly, and Mr. Jay
Roberts of the DEQ on December 1, 1994. The SIR summarized the initial investigation activities
performed following the discuvery of petiolsun-inipacted soil while drilling archaeological borings
for the Great Bridge Bridge Replacement Feasibility Study (RFS). A copy of the SCR is included

ds Appendix D.

The purpose of this site characterization is to determine the degree of petroleum impact to
shallow soils and groundwater from past and recent on-site activities and existing off-site
abandoned petroleum underground storage tanks (USTs). The site characterization activities
performed include the drilling of eighteen soil test borings, installing three groundwater monitoring
wells, collecting soil and groundwater samples for laboratory analysis, aquifer testing, and
preparing this SCR, including a site, risk, and remediation assessment. The SCR was prepared
in accordance with the DEQ Petroleum Program Manual, dated March 1, 1995.

2.0 SITE ASSESSMENT
2.1 Site Location and Description

The Great Bridge Bridge property (the “site”) is located in a flat area adjacent to the
Albemarle/Chesapeake Canal (Intercoastal Waterway), near the northeast comer of the
intersection of Battlefield Boulevard (Route 168) and southem approach to the Great Bridge
bridge in Chesapeake, Virginia (Figure 1, Appendix A). The site encom;iasses an area of
approximately 0.21 acre and is covered by grass and intermittent gravel. No structures are
currently present on the site. According to Corps personnel, a small wood structure, referred to
as the *nil hntise” an past site plans, was removed from the site in the late 1940s. The site is
bounded to the north and east by the Intercoastal Waterway, to the south by Basin Road, and to
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the west by the Great Dridge bridge and Datticfield Doulevard (Figwe 2, Appendix A). The sile
is located in a predominantly commercial area with some single-family residences located to the
southeast and northwest. The site is currently utilized by the public as a shoreline fishing and
crabbing area. A generalized site plan is included as Figure 3 (Appendix A)..

22 Site History

Based on information provided by the Corps, the site has been a grass and gravel covered
parcel accessible 1o the public for shoreline fishing and crabbing since the late 1940s. Prior 1o
that, a bridge was located on the western portion of the site. The bridge and associated bulkhead
were replaced in the late 1940s. The location of the bridge and bulkhead has not changed since

that time.

Petroleum-impacted soils were noted while drilling archaeological borings in July 1992 for
the bridge RFS. Subsequent investigations, consisting of soil and groundwater sampling, were
performed in May 1993 to assess the vertical and horizontal extent of petroleum-impacted soil
and groundwater beneath the site.

According to Corps personnel, no petroleum USTs or aboveground storage tanks (ASTs)
are known to have been located on the site; however, at least two USTs were identified on a
property located approximately 200 feet southwest and hydraulically upgradient of the site. These
tanks are currently out of service and, according to DEQ records, have not been in use since
1983. The capacities, construction, stored fluids, and former uses of these tanks are not known.
A 100-gallon kerosene AST is located on the north side of the off-site building that borders Basin
Road. The tank is constructed of single-walled steel, not fitted with a containment berm, and
moderately rusted. The UST and AST locations are depicted on Figure 2 (Appendix A).

As stated previously, according to Corps personnel, a small structure, referred to as the *oil
house” on past site plans, was removed from the site during bridge reconstruction activities in the
fate 1940s. The oil house was used primarily to store tools; there are no records indicating that
the structure was used for the storage of petroleum products.

According to DEQ and Corps personnel, there have been no documented releases of
petroleum hydrocarbons at the site or within the immediate site vicinity. It is possible that small
quantities of petroleum may have been released to the site surface from parked vehicles or as
a result of unauthurized vehicle oil chianges; huwever, 1o evidence of surficial spills was noted

during the field activities.
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2.3 Topography and Drainage

According to the United States Geological Survey (USGS) 7.5-minute series Fentress,
Virginia, Quadrangle Topographic Map, dated 1954, (Figure 1, Appendix A), the site lies
approximately 5 feet above mean sea level (msl). The topography at and in the vicinity of the site
is relatively flat. The entire site is covered with either grass or gravel. A portion of the site
extending across Basin Road is covered with asphalt. The nearest surface water body, the
Intercoastal Waterway, borders the site to the north and east. Stormwater runoff from the site is
conveyed along Basin Road located on the southem property boundary. The stormwater is
e_veniually conveyed into a drainage system that discharges into the Intercoastal Waterway.

2.4 Geology and Hydrogeology

The site is located within the Coastal Plain physiographic province, which is generally
composed of unconsolidated marine sediments that thicken and gently dip eastward. According
to the Geologic Map and Cross Sections of the Coastal Plain and Adjacent Parts of the Piedmont,
Virginia (Mixon, 1989), the site is underiain by Upper Pleistocene Age interbedded pebbly, sand,
silt, and clay deposits of the Sedgefield Member of the Tabb Formation. These sediments are
believed to be surficial deposits of riverine, estuarine, and coastal terracos and plains origin,
deposited during interglacial high stands of the sea. In addition, some areas of the site may
contain imported fill associated with bridge, bulkhead, and Intercoastal Waterway construction

activities.

Based on observations made during previous drilling activities, the subsurface sediments
encountered beneath the site consisted of interbedded and mixtures of fill, fine to medium sand,
silt, and clay to a maximum depth of 10 feet below existing grade (beg). Organic matter and shell
fragments were also encountered during drilling activities. These unconsolidated sediments
correlate with descriptions of the Sedgefield Member of the Tabb Formation. Lithologic logs for
previously completed soil test borings are contained in the SIR included as Appendix D.

Groundwater is encountered beneath the site at depths ranging from approximately 1.5 to
3.5 feet beg. Based on monitoring data, inferred groundwater flow beneath the site is in a
northerly direction, toward the Intercoastal Waterway. Based on the proximity of the Intercoastal
Waterway. the shallow gratindwater beneath the site may be subject to tidal influence; however,
the fidal influence is believed to be minimal due to the presence of a waterway lock approximatety

2,500 feet upstream, to the west.
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3.0 SUMMARY OF INVESTIGATIVE ACTIVITIES

. In June 1992, three archeological soil test borings were drilled at the site as part of the
proposed bridge RFS. A strong petroleum odor was noted in one of the test borings. Based on
the discovery of petroleum-impacted soil, a subsurface investigation was performed to delineate
petroleum-impacted soil and groundwater at the site. The subsurface investigation consisted of
drilling eighteen soil test borings, completing four groundwater hydropunches, installing three
groundwater monitoring wells, collecting soil and groundwater samples for field and laboratory
analysis, and aquifer testing. The details of the subsurface investigation are summarized in the

following sections.

34 Soil Test Boring Drilling

In June 1992, three soil test borings (designated 92DH-6, 92DH-7, and 92DH-8) were drilled
by McCallum Testing Laboratories, Inc., of Chesapeake, Virginia, under the direction of a Corps
engineer. The borings were drilled for archaeological purposes as part of the proposed bridge
replacement project. The borings were drilled using a mobile drill rig fitted with hollow stem
augers (HSA), to a maximum depth of 10 feet beg. Soil samples were collected continuously
using split-spoon barrel samplers. A Corps engineer visually interpreted (i.e., texture, color,
consistency, etc.) and logged the split-spoon samples. A strong petroleum odor was noted within
the samples collected from 3 to 5 feet beg from boring 92DH-6. The soil boring locations and
logs are contained within Appendix E.

In May 1993, eleven additional soil test borings were drilled (designated GB-1 through
GB-11) by McCallum Testing Laboratories under the direction of a Corps engineer. The borings
were drilled to assess the vertical and horizontal extent of petroleum-impacted sail identified
previously during the drilling of three archaeological borings at the site. The borings were drilled
using.a mobile drill rig fitted with HSA, to a maximum depth of 6 feet beg. Soil samples were
collected continuously using split-spoon barrel samplers. A Corps engineer visually interpreted
(i.e., texture, color, consistency, etc.) and logged the split-spoon samples. The soil boring
locations and summary of drilling activities are contained within the SIR included as Appendix D.

In July 1994, seven additional soil test borings (designated 94GBW-1, 94GBW-2, 94GBW-3,
and 94GB-2 through 94GB-5) were drilled by McCallum Testing Laboratories, under the direction
of the Corps. The borings were drilled to further assess the vertical and horizontal extent of
#etmleum-impnnmr( enil identified at tha cite. The borings were drilled to a maximum dopth of
13.4 feet beg. Soil samples were collected continuously using split-spoon barrel samplers. A
Corps engineer visually interpreted (i.e., texture, color, consistency, etc.) and logged the split-
spoon samples. The soil boring locations are depicted on a map contained within Appendix F.
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‘The soil cuttings generated during the later two driling events were contained in 55-galion
sealed drums and transported off site for disposal by a Commonwealth of Virginia and Corps
certified waste hauler.

3.2 Hydropunch Sampling

During drilling activities in May 1993, a total of four groundwater samples (designated HP-1
through HP-4) were collected from the westem portion of the site by McCallum Testing
Laboratories using a Hydropunch I system. The hydropunch samples were collected from the
shallow water table, at depths of 3 to 5 feet beg. The hydropunch locations and summary of
hydropunch activities are contained within the SIR included as Appendix D.

3.3 Groundwater Monitoring Well Installation

. Three of the soil test borings drilled by McCallum Testing Laboratories in July 1994 were
completed as groundwater monitoring wells (designated 94GBW-1, S4GBW-2, and 94GBW-3).
The locations of the monitoring wells are depicted on Figure 3 (Appendix A). The wells were
installed to a maximum depth of 13.4 feet beg and constructed of 2-inch inside diameter (ID)
polyvinyl chloride (PVC) threaded casing and 10 feet of 0.010-slot screen. Sand pack was placed
around each screen to a level approximately 1 foot above the top of the screened interval. A 1-
foot thick bentonite seal was placed above the sand pack. The remaining annular space was
filled with a cement-bentonite grout to grade. Each well was completed with a bolt-down flush-
mount manhole cover and a locking well cap. The top of casing of each well was surveyed to
a common reference elevation (using a 10-foot benchmark) by a Corps engineer in September

1994.

Following completion of the monitoring well installation, the wells were developed using
dedicated disposable PVC bailers. All purge water generated from development activities was
contained in 55-gallon sealed drums and properly disposed of by a Commonwealth of Virginia and

Corps certified waste hauler.

3.4  Soil Sampling

'During soil test boring drilling and monitoring well installation, split-spoon soil samples were
collected continuously until groundwater was encountered. One part of each sample was
prepared for field screening by filling a Ziplock bag half full, sealing the bag, and allowing the
sample to equilibrate for 15 minutes. The other half of each sample split was prepared for
potential laboratory analysis by tightly packing the soil sample into a pre-cleaned 2-ounce jar.
closing the jar with a Teflon-lined cap, and placing the jar in an ice-filled cooler.
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The ooil samplo solocted for ficld analysis was screened using a photoionizalion detector
(PID) for the potential presence of volatile organic compounds (VOCs) associated with petroleum
hydrocarbons. The soil samples collected during drilling activities in May 1993 were submitted
to Versar Laboratories of Springfield, Virginia, for analysis of total petroleum hydrocarbons (TPH)
by EPA Method 418.1. Sample GB-1A was also analyzed for benzene, toluene, ethylbenzene,
and xylenes (BTEX) by EPA Method 8020. Samples collected during the July 1994 drilling
activities were submitted to Environmental Testing Services, Inc., of Norfolk, Virginia, for analysis
of BTEX, TPH (gasoline, kerosene, diesel, and heavy ol ranges) by EPA Method 8015 modified,
and.dissolved lead by EPA Method 200.7. Samples 94GB-2, 94GBW-3, and 94GB-7 were
addiﬁonally'ana!yzed for acid/base neutral extractable compounds (BNAs) by EPA Method 8270.

35 Groundwater Measurement

Groundwater level measurements were collected before sampling the site wells on
September 14 and 15, 1994, and May 8, 1995. The depth to water was measured in each of the
site monitoring wells using an audible electronic cil/water inletface probe decontaminated between
individual well measurements to minimize the potential for cross-contamination. Frbe-phase
hydrocarbons (FPH) were not detected in any of the monitoring wells during either of the sampling
events. Groundwater measurement data are summarized in Table 1 (Appendix B).

3.6 Groundwater Sampling

In May 1993, a total of four groundwater samples were collected during hydropunch
activities. The hydropunch groundwater samples were submitted to Versar Laboratories for
analysis of TPH by EPA Method 418.1. Hydropunch sample HP-1 was also analyzed for BTEX.

The three site groundwater monitoring wells (S4GBW-1, 94GBW-2, and 94GBW-3) were
sampled on September 14, 1994, by the Corps and on-May 8, 1995, by Versar. Before collecting
the samples, the depth-to-product (FPH), if encountered, depth-to-water, and total well depth in
each of the monitoring wells were measured using an audible electronic oiliwater interface probe.
Each well was then purged of a minimum of threc 4boring volumes of groundwater using
disposable dedicated PVC bailers. Samples were collected from each well using the dedicated
bailers, transferred to laboratory-grade sample containers, and submitted to Environmental
Testing Services (September 1994) or EA Laboratories of Sparks, Maryland (May 1995). The
Seplember 1994 samples were analyzed for BTEX, 1PH (gasoline, kerosene, diesel, and heavy
oil ranges) by EPA Method 8015 modified, and dissolved lead by EPA Method 200.7. The
sample collected from well 94GBW-2 was additionally analyzed for BNAs. The May 1995
samples were analyzed for BTEX and TPH (gasoline and diesel ranges) by EPA Method 8015

modified.
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A All purge water generated during tho eampling activitico was contained in 55-galion sealed
drums and was properly disposed of by a Commonweaith of Virginia and Corps certified waste

hauler.

3.7  Aquifer Testing and Analysis

To evaluate the hydraulic conductivity of the shallow water table aquifer, rising and falling
head slug tests were conducted on the three site monitoring wells by Versar on May 8, 1995.
The following equipment was used to conduct the aquifer testing: a Hermit Mode! SE 1000C data
logger, a pressure transducer, an electronic well water level indicator, a closed volume slug, and
a laptop computer. From this information, values for hydraulic conductivity were determined using
AQTESOLYV aquifer test software. The equipment and field procedures used for the slug test. the
data collected, and the methods for data analyses are described in Appendix G.

4.0 RESULTS OF INVESTIGATIVE ACTIVITIES

4.1  Soil Quali

VOCs associated with petroleum hydrocarbons were detected in several of the field samples
collected during the drilling activities in May 1003. PID headspace readings ranged from 13 parts
per million (ppm) in the sample collected from boring GB-4, at a depth of 1 to 2 feet beg, to
3,400 ppm in samples collected from borings GB-1 and GB-9, at depths of 2 to 4 feet beg. The
PID headspace readings are summarized in Table 5.1 in the SIR included as Appendix D. Based
on the PID readings and field observations, twenty-nine soil samples were submitted for TPH
analysis by EPA Method 418.1. Sample GB-1A was also submitted for BTEX analysis.

TPH were detected in all of the soil samples collected in May 1993. TPH concentrations
ranged from 18.8 ppm in boring GB-6 (collected from a depth of 2 to 4 feet beg) to 3,190 ppm
in boring GB-3 (collected from a depth of 2 to 4 feet beg). In the sample submitted for BTEX
analysis (collected from boring GB-1A), benzene, ethylbenzene, and xylenes were detected at
concentrations of 16 parts per billion (ppb), 390 ppb, and 1,200 ppb, respectively. Toluene was
not detected in this sample. The laboratory results and associated chain of custody forms are
included in the SIR attached as Appendix D.

VOCs associated with petroleum hydrocarbons were detected in several of the field samples
collected during the drilling activities in July 1894. PID headspace readings ranged from 15 ppm
in the sample collected from boring 94GB-1, at depth of 2 to 4 feet beg, to 3,564 ppm in the
sample collected from boring 94GB-2, at a depth of 2 to 4 feet beg. The PID headspace readings
are summarized in the Table 1 of Appendix F. Bascd on the PID readings and field observations,

JAATLANTICWPE 1\PKL\Bruzze s\GREATBR.SCRIB/28/95 (2:24pm)) 7
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sixteen soil samples were submitted for TPH, gasoline, kerosene, diesel, and heavy oil ranaes.
analysis by EPA Method 8015 modified. Samples 94GB-7, 94GB-2, and S4GBW-3 were also

analyzed for BTEX and BNAs.

TPH, in the gasocline range, were detected in two of the submitted samples, at a maximum
concentration of 1,100 ppm in boring 94GB-7 (collected from a depth of 4 to 6 feet beg). TPH,
in the kerosene range, were detected in four of the submitted samples, at a maximum
concentration of 2,720 ppm in boring 94GB-7 (collected from a depth of 2 to 4 feet beg). TPH,
in the diesel range, were detected in two of the submitted samples, at a maximum concentration
of 423 ppm in boring 94GB-6 (collected from a depth of 2 to 4 feet beg). TPH, in the heavy oil
range, were detected in eight of the submitted samples, at a maximum concentration of
6,031 ppm in boring 94GBW-1 (collected from a depth of 2 to 4 feet beg). Benzene, toluene,
ethylbenzene, and total xylenes were detected at maximum concenraions of 6.57 ppm,
35.7 ppm, 68.5 ppm, and 194 ppm, respectively, in samble 94GB-2. The laboratory results and
associated chain of custody forms are included in Appendix F.

BNAs were not detected in the soil samples submitted from borings 94GB-2 and 94GB-7;
however, the following BNAs were detected in the sample collected from boring 84GBW-3:
anthracene (at 730 ppb), dibenzofuran (at 550 ppb), fluoranthene (at 1,100 ppb), fluorene (at 840

ppb), 2-methyinaphthalene (at 1,300 ppb), naphthalene (at 940 ppb), phenanthrene (at 1,900
ppb), and pyrene (at 580 ppb). All of the detected BNAs are associated with petroleum

hydrocarbons. The laboratory results and associated chain of custody forms are included in
Appendix F.

Lead concentrations ranged from 1.41 ppm in sample 94GB-7 (collected from a depth of
4 to 6 feet beg) to 172 ppm in sample 94GB-2 (collected from a depth of 2 to 4 feet beg). The
laboratory results and associated chain of custody forms are included in Appendix H.

Based on the soil sampling results, TPH are present in soils at the site above the DEQ
action guidance concentration of 100 ppm for TPH-impacted soils. BTEX and BNA constituents
were not detected above the EPA-Risk Based Concentration Table: (EPA-RBCT) concentrations
for residential soils (January 1995). Based on the soil analytical resuits, the highest dagrea of
petroleum-impact to site soils has occurred at the soil/water interface (an approximate depth of
2 feet beg) on the southwestern portion of the site. The probable source of petroleum
contamination identified in this area is believed to be an undetermined number of abandoned
USTs located approximatcly 200 feet to the couthwest and hydraulically upgradient of the site.

CR{B29/95 (3:17pm)} 8
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4.2  Groundwater Quality

FPH were not detected during hydropunch activities or in any of the site wells during either
of the groundwater sampling events. A total of four groundwater samples (HP-1,HP-2, HP-3, and
HP-4) were collected during hydropunch activities in May 1983. The hydropunch samples were
collected on the western portion of the site near the soiliwater interface, at depth of 3 to 5 feet
beg. The hydropunch samples were analyzed for TPH (EPA Method 418.1). Sample HP-1A was

also analyzed for BTEX.

TPH were detected in all of the hydropunch groundwater samples at concentrations ranging
from 2.16 ppm in HP-4 to 58 ppm in HP-3. In sample HP-1A, benzene, toluene, ethylbenzene,
and total xylenes were detected at concentrations of 0.5 ppb, 0.73 ppb, 0.27 ppb, and 2.2 ppb,
respectively. The laboratory results and associated chain of custody forms are included in the

SiR attached as Appendix D.

The three site monitoring wells were sampled in September 1994 and May 1985. The
September 1994 samples were analyzed for BTEX, TPH (gasoline, kerosene, diesel, and heavy
oil ranges) by EPA Methods 5030 and 8015 modified, and dissolved lead. The sample collected
from well 94GBW-2 was also analyzed for BNAs. The May 1995 samples were analyzed for
BTEX and TPH (yasvline and diesel ranges) by EPA Method 8015 modified. The groundwater
sampling results are summarized in Table 2 of Appendix B. The laboratory results and
associated chain of custody forms for the September 1984 sampling event are included in
Appendix H and in Appendix | for the May 1995 sampling event.

Benzene, which was detecled at a concentration of 0.518 ppb, was the only BTEX
constituent detected in well 94GBW-1 during the September 1994 sampling event. BTEX was
not detected in the sample collected from well 94GBW-1 during the May 1995 sample event.
Benzene was detected in the samples collected from 94GBW-2 at 2,730 ppb in September 1994
and 2,300 ppb in May 1995. Toluene was detected in the samples collected from 94GBW-2 at
251 ppb in September 1994 and 150 ppb in May.1995. Ethylbenzene was detected in the
sampies collected from 94GBW-2 at 588 ppb in September 1894 and 590 ppb in May 1995.
Xylenes were detected in the samples collected from 94GBW-2 at 1,050 ppb in September 1994
-and 789 ppb in May 1985. Benzene was detected in the samples collected from 94GBW-3 at
3.23 ppb in September 1994 and 5.2 ppb in May 1995. Toluene was not detected in the sample
collected from 84GBW-3 in September 1994 but was detected at a ennrantration of 3 ppb in May
1995. Ethylbenzene was not detected in either of the samples collected from 94GBW-3. Xylenes
were detected in the samples collected from 94GBW-3 at 7.16 ppb in September 1994 and 3.4
ppb in May 1995. A BTEX concentration map based on the May 1995 results is included as

Figurc 4 (Appendix A).
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Only TPH, in the heavy oil range, were dotected in well 94GBW-1 at a concentration 1.8
ppm during the September 1994 sampling event. Only TPH, in the diesel range, were detected
in this well at a concentration of 1.1 ppm during the May 1995 sampling event. In well 94GBW-2,
only TPH, in the gasoline range, were detected at a concentration of 6.8 ppm in September 1994,
TPH in the gasoline and diesel ranges were detected in this well at 24 ppm and 4.2 ppm,
respectively, during the May 1995 sampling event. TPH were not detected in well 94GBW-3
during the September 1994 sampling event. Only TPH, in the gascline range, were detected in
this well at a concentration of 0.92 ppm during the May 1995 sampling event. TPH concentration
maps based on the May 1995 resuits are included as Figures 5 and 6 in Appendix A.

The following BNAs were detected in the sample collected from well 94GBW-2 in
September 1994: 2,4-dimethylphenol (at 8.08 ppb), naphthalene (at 30 ppb), and phenol (at1.65
ppb). One additional BNA was detected in the duplicate sample (labeled 94 GBW-4) collected
from this well bis(2-ethylhexyl)phthalate (at 3.51 ppb). All of the detected BNAs, except for bis(2-
ethylhexyl)phthalate, are associated with petroleum hydrocarbons. Bis(2-ethylhexyl)phthatate is
a commonly found laboratory contaminant and thus, the relatively low concentration of this
constituent detected only in the well duplicate sample may be attibuted to a faboratory
contaminant. The laboratory results and associated chain of custody forms are included in

Appendix H.

TPH were detected above the DEQ action guidance concentration of 1 ppm for TPH-
impacted groundwater in hydropunch samples and site wells during both sampling events.
Benzene was the only BTEX constituent detected (in wells 94GBW-2 and 94GBW-3) above the
DEQ and EPA-RBCT concentration of 5 ppb for tap water. Benzene was not detected above the
EPA-RBCT concentration in well 94GBW-3 in September 1994, but was detected at a
concentration slightly above (5.2 ppb) the DEQ EPA-RBCT concentration during the"May 1995
sampling event. None of the BNA constituents detected were above the EPA-RBCT
concentrations for drinking water (January 1995). Based on the groundwater analytical results,
the highest degree of petroleum-impact to site groundwater has occurred along the southwestern
boundary of the site. The probable source area of the petroleum-impacted groundwater is most
likely the abandoned USTs located approximately 200 feet to the southwest and hydraulically

upgradient of the site.

4.3  Hydraulic Gradient and Conductivity

Based on the September 1994 and May 1995 monitoring data (Table 1, Appendix B),
shallow groundwater beneath the site occurs at depths ranging from 1.5 to 3.5 feet beg. Based
on an inferred groundwater contour map prepared from the May 1995 monitoring data,
groundwater flows in a northerly direction toward the Intercoastal Waterway. The inferred
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02072 EXCAVATION OF PETROLEUM CONTAMINATED SOIL

Vers. rafories .
Versar Laboratories,. =

General Inorganic Chemistry Section

) : 24-MAY-93 PAGE: 1
-’gggg "/ CONTROL #: NACE / 7793
CLIENT / SITE: NORFOLK ARMY CORPS. / GREATBRIDGE HTW

PROJECT / BATCH: 430.55.0 / 1

' Lab# Field # TRPH TRPH

l (mg/L) (ng/kg)
91905 HP~1 19.5
91906 HP~2 19.2
91907 : HP-3 58.0
91908 HP-4 2.16
91909 GB~1~01 136.
91910 GB~1-02 52.0
91911 GB-~1~03 RN S 17 P
91912 GB=2~01 350"
91813 GB~2-02 2,640,
91914 GB-2-03 | el 262,
91915 TTTGB-3-01 . b
91316 GB=3-02 3,190,
91817 | GB~3-03 ) ... | _. 7’379,
91918 " GB-4-01 1,090.
91919 GB-4-02 y 248,
91520 - GB-4-03 ____._|. .. 1340
91922 GB~5-02 N S A3
91923 e GB=8=03 83.8
891924 &B~6~01" - g
91925 GB-6~-02 188
31526 "“GB—G-DB ,,,,, B 33.6
91927 | | _GB=7-03 . ____}... ST o183l
91528 GB-8~01 Pre-iy
91929 P GB~8~03 _ .. {. . ......_.1 311,
91930 GB-9-01 s4o.
91931 GB-9-02 1,670.
91932 | .. _GB=9=03 .. ... ... e |37l
91933 GB~10-01 in3.
91934 GB~10-02 700
91935 SGB-20-03 ... ] 86.6
91536 GB-11-01 R s
91937 GB-11-02 710,
91938 GB-11-03 108
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1.0 INTRODUCTION

IMS Environmental Services (IMS) was contracted by the United States Army Corps of
Engineers (USACE) to perform a subsurface soil and groundwater investigation in the
proposed excavation area of a storm sewer extension in Chesapeake, Virginia. Two
closed petroleum underground storage tanks (USTs) are known to exist along the route of
the sewer extension. This site work is being conducted in conjunction with the Great
Bridge bridge replacement over the Intercoastal Waterway. Figure 1 depicts the location
and topography of the site.

This report is an addendum to the Pre-Utility Installation Environmental Investigation
report, dated March 15, 2002, which was prepared for the USACE by IMS. The text of
the March report is included in Appendix A. The investigation in March found no impact
on the west side of the existing boulevard on site, but located significant hydrocarbon
impact on the east side of Battlefield Boulevard within the proposed construction site.
The purpose of this addendum is to further investigate the soil and groundwater on the
east side of Battlefield Boulevard.

2.0 BACKGROUND

A Site Characterization Report (SCR), dated August 28, 1995 was prepared for the
USACE by Versar, Inc. Versar collected the data for this SCR on May 8, 1995.

A Pre-Utility Installation Environmental Investigation report, dated March 15, 2002, was
prepared for the USACE by IMS. IMS collected the data for the investigation on January
10, 2002. The investigation report (text portion in Appendix A) described existing
ground water and soil conditions in the vicinity of the proposed construction. The
investigation related to hydrocarbon impact on the soil and groundwater at the proposed
construction site at the south abutment of the proposed bridge. Sample analysis identified
elevated hydrocarbon impact on the east side of Battlefield Boulevard.

3.0 SITE ASSESSMENT PROCEDURES

As part of this investigation, IMS conducted soil and groundwater sampling on April 22,
2002, using a USACE-validated laboratory to analyze the samples. Samples were
analyzed for benzene, toluene, ethylbenzene, and total xylene (BTEX), total petroleum
hydrocarbons: gasoline-range organics and diesel-range organics (TPH-GRO and -DRO).
Samples were collected using a direct push Geoprobe®. The Geoprobe® advanced a
hollow tube sampler lined with an acetate sleeve. Soil collected in this sleeve was
sampled for analysis. At the termination of the borehole, a stainless steel mesh screen
was advanced into the borehole, and a peristaltic pump was used to collect a water
sample. Sampling locations focused on the route of a proposed storm sewer extension as
illustrated in Figure 2. Results of the soil and groundwater investigations are presented in
Section 4.



All samples were numbered with an identifier corresponding to the number of the soil
boring. The analytical data from April 22, 2002, sampling was evaluated along with data
from the 1995 Versar SCR and the earlier IMS investigation. Figures 3 through 8
depicting soil borings use identifying symbols to differentiate between the borings
completed on different dates.

4.0 INVESTIGATION RESULTS
4.1 Soil Sampling Results

As hydrocarbons migrate vertically through the vadose zone and horizontally via
groundwater flow, a percentage of the hydrocarbons will become adsorbed to the soil
particles. Soil borings to sample adsorbed phase hydrocarbons were collected by the

Geoprobe®.
Figure 2 illustrates soil boring locations. Soil borings were collected to a depth of 8 feet.

Table 1 describes each soil boring as to the onsite apparent petroleum impact using visual
and olfactory methods.

Table 1: Geoprobe® Soil Boring Field Observations

Boring ID Description of Soil Boring
SB-01 Strong petroleum odor and staining 2 to 6 feet.
No analysis requested by USACE technical representative.
SB-02 Faint petroleum odor and staining at 4 to 6 feet.

No analysis requested by USACE technical representative.
Strong petroleum odor 2 to 6 feet.

SB-03 Saturated gray sand with sheen 4 to six feet.

Composite sample analyzed from 2 to 6 feet.

Petroleum odor and staining at 2 to 6 feet.

Composite sample analyzed from 2 to 6 feet.

Sand lens with petroleum odor at 2 feet.

SB-05 Petroleum odor at 4 feet and continuing through core.
Composite sample analyzed from 2 to 6 feet.

Petroleum odor at 4 feet and continuing through core.

SB-04

SB-06 Composite sample analyzed from 2 to 6 feet.

Layered woody plug in sample at 4 to 16 inches with strong

smell. Saturated gray sand with sheen and petroleum odor
SB-07 Sl

at 4 feet and continuing through core.

Composite sample analyzed from 2 to 6 feet.

Saturated gray sand with petroleum odor from 4 to 6 feet.
SB-08 .

Composite sample analyzed from 2 to 6 feet.
SB-09 No apparent petroleum odor or staining

Composite sample analyzed from 2 to 6 feet.




Table 1 (continued)

Boring ID Description of Soil Boring
SB-10 No apparent petroleum odor or staining
No analysis requested by USACE technical representative.
SB-11 No apparent petroleum odor or staining_
No analysis requested by USACE technical representative.
SB-12 No apparent petroleum odor or staining
No analysis requested by USACE technical representative.

Field Work conducted on April 22, 2002

Soil samples from all borings were collected as directed by the USACE technical
representative on site and sent to Environmental Science Corporation (ESC) in Mt. Juliet,
Tennessee. Analytical results for those samples are summarized in Table 2 with data
from previous sampling events; the laboratory report is located in Appendix B. Figures 3,
illustrating isoconcentrations of dissolved phase BTEX, DRO and

4, and 5 are site maps
GRO in relation to the

proposed storm sewer installation.

Table 2: Soil Analytical Results

ID Parameter Result | Units| DL DF
TPH-DRO (C10-C28) | 130 |mg/kg| 4.9 1
TPH-GRO (C6-C10) | 1700 |mg/kg| 61.0 500
SB-03-05 Benzene 2.1 |mg/kg| 0.30 500
Toluene BDL |mg/kg| 3.0 500
Ethylbenzene 1.5 |mg/kgl 0.30 500
Xylene (total) 2.0 mg/kg| 091 500
TPH-DRO (C10-C28) | 6.4 |mg/kg| 5.0 1
TPH-GRO (C6-C10) | BDL |mg/kg| 0.62 5
SB-04-05 Benzene BDL |mg/kg| 0.0031 5
Toluene BDL |mg/kg| 0.031 5
Ethylbenzene BDL |mg/kg| 0.0031 5
Xylene (total) BDL |mg/kg| 0.0093 5
TPH-DRO (C10-C28) | BDL |mg/kg| 4.8 1
TPH-GRO (C6-C10) | BDL |mg/kg| 0.60 5
SB-05-05 Benzene BDL |mg/kg| 0.0030 5
Toluene BDL |mg/kg| 0.030 5
Ethylbenzene BDL |mg/kg| 0.0030 5
Xylene (total) BDL |mg/kg| 0.0091 5
TPH-DRO (C10-C28) | BDL |mg/kg| 4.9 1
TPH-GRO (C6-C10) | BDL [mg/kg| 0.61 5
SB-06-05 Benzene BDL |mg/kg| 0.0030 5
Toluene BDL |mg/kg| 0.030 5
Ethylbenzene BDL [mg/kg| 0.0030 5
Xylene (total) BDL |mg/kg| 0.0091 5




Table 2 (continued)

ID Parameter Result [Units| DL DF
TPH-DRO (C10-C28) | 140 |mg/kg| 5.0 1
TPH-GRO (C6-C10) | 0.69 |mg/kg| 0.62 5
Benzene BDL |mg/kg] 0.0031 5
SB-07-05
Toluene BDL |mg/kg| 0.031 5
Ethylbenzene BDL |mg/kg| 0.0031 5
Xylene (total) BDL |mg/kg| 0.0094 5
TPH-DRO (C10-C28) | BDL |mg/kg| 4.9 1
TPH-GRO (C6-C10) | 0.62 |mg/kg| 0.6] 5
Benzene BDL |mg/kg| 0.0030 5
SB-08-05
Toluene BDL |mg/kg| 0.030 5
Ethylbenzene BDL |mg/kg| 0.0030 5
Xylene (total) BDL |mg/kg| 0.0092 5
TPH-DRO (C10-C28) | 14 |mg/kg| 5.2 1
TPH-GRO (C6-C10) 1.5 |mg/kg| 0.65 5
SB-09-05 Benzene BDL |[mg/kg| 0.0032 5
Toluene BDL |mg/kg| 0.032 5
Ethylbenzene BDL [mg/kg| 0.0032 5
Xylene (total) BDL {mg/kg| 0.0098 5
TPH-DRO (C10-C28) | 1100 {mg/kg| 47 10
TPH-GRO (C6-C10) | 3400 |mg/kg| 120 1000
SB-6-5* Benzene 1.8 |mg/kg] 059 | 1000
(sample collected
January 10, 2002) Toluene BDL |mg/kg| 5.9 1000
Ethylbenzene 23 |mg/kg| 0.59 1000
Xylene (total) 34 img/kg| 1.8 1000
TPH-DRO (C10-C28) | BDL |mg/kg| N/A N/A
TPH-GRO (C6-C10) 25 |mg/kg| N/A N/A
94GB-7-04-1* Benzene 02 |mgke| NA | NA
(sample collected
May 8, 1995) Toluene 0.02 mg/kg N/A N/A
Ethylbenzene 0.125 |mg/kg| N/A N/A
Xylene (total) 0.14 |mg/kg| N/A N/A

DL — Detection Limit; DF - Dilution Factor; BDL - Below Detection Limit
N/A - Data not available.
*Data collected April 22, 2002 unless otherwise noted.

4.2 Water Sampling Results

Petroleum compounds with high solubilities may dissolve into the groundwater and be
transported with groundwater flow. The dissolved hydrocarbons were assessed through
groundwater sampling and analysis.



A stainless steel screen was advanced into each borehole to a depth of 10 feet to collect
groundwater samples using a peristaltic pump. Groundwater samples were collected
April 22, 2002, and shipped to ESC. Analytical results for these samples are summarized
in Table 3 with data from previous sampling events; the laboratory report is located in
Appendix C. Figures 6, 7, and 8 are site maps illustrating isoconcentrations of BTEX,
DRO and GRO in relation to the proposed storm sewer installation.

Table 3: Groundwater Analytical Results

1D Parameter Result |Units| DL DF
TPH-DRO (C10-C28)| 042 | mg/l| 0.10 1
TPH-GRO (C6-C10) | 041 | mg/l| 0.10 1
Benzene BDL | mg/1 {0.00050] 1
WS-03
Toluene BDL | mg/l | 0.0050 1
Ethylbenzene BDL | mg/1 |0.00050] 1
Xylene (total) BDL | mg/l | 0.0015 1
TPH-DRO (C10-C28)| 0.10 [ mg/l | 0.10 1
TPH-GRO (C6-C10) | BDL | mg/1| 0.10 1
WS-04 Benzene BDL | mg/l {0.00050] 1
Toluene BDL | mg/l | 0.0050 1
Ethylbenzene BDL | mg/l [0.00050] 1
Xylene (total) BDL | mg/l | 0.0015 1
TPH-DRO (C10-C28)| 0.16 | mg/l | 0.10 1
TPH-GRO (C6-C10) | BDL | mg/1 | 0.10 1
WS-05 Benzene BDL | mg/l [0.00050] 1
Toluene BDL | mg/l | 0.0050 1
Ethylbenzene BDL | mg/l |0.00050| 1
Xylene (total) BDL | mg/l | 0.0015 1
TPH-DRO (C10-C28)| 0.17 | mg/l| 0.10 1
TPH-GRO (C6-C10) | 0.24 | mg/1| 0.10 1
WS-06 Benzene BDL | mg/t [0.00050] 1
Toluene BDL | mg/l | 0.0050 1
Ethylbenzene BDL | mg/l [0.00050| 1
Xylene (total) BDL | mg/l | 0.0015 i
TPH-DRO (C10-C28)| 1.2 |[mg/l| 0.10 1
TPH-GRO (C6-C10) | BDL | mg/1| 0.10 1
Benzene BDL | mg/l |0.00050] 1
WS-07
Toluene BDL | mg/1 | 0.0050 1
Ethylbenzene BDL [ mg/l {0.00050] 1
Xylene (total) BDL | mg/l | 0.0015 1




Table 3 (continued)

D Parameter Result | Units| DL DF
TPH-DRO (C10-C28)| 0.46 |mg/l| 0.10 1
TPH-GRO (C6-C10) | BDL | mg/l1 | 0.10 1
WS-08 Benzene BDL | mg/l |0.00050] 1
Toluene BDL | mg/l | 0.0050 1
Ethylbenzene BDL | mg/l [{0.00050] 1
Xylene (total) BDL | mg/l | 0.0015 1
TPH-DRO (C10-C28)| 0.25 |mg/l| 0.10 1
TPH-GRO (C6-C10) | BDL | mg/1| 0.10 1
WS-09 Benzene BDL | mg/1 {0.00050 1
Toluene BDL | mg/1 | 0.0050 1
Ethylbenzene BDL | mg/1{0.00050| 1
Xylene (total) BDL | mg/l | 0.0015 1
TPH-DRO (C10-C28)| 43 |mg/l| 0.10 1
(s amp\l)ZE(—)?l ected | TPH-GRO (C6-C10) 12 |mgl| 5.0 50
January 10, 2002) Benzene 2.6 | mg/l| 0.025 50
) Toluene BDL | mg/l1| 0.25 50
Fg‘;‘giﬁgﬁ}va“;n Ethylbenzene | 0.076 | mg/l | 0.025 | 50
Xylene (total) 028 |mg/l| 0.075 50
TPH-DRO (C10-C28)| 1.1 |mgl| N/A | N/A
TPH-GRO (C6-C10) | BDL | mg/l | N/A | N/A
(Saif(;’B“ﬁl ’i q Benzene BDL | ug/l | NJA | N/A
Moy 8, 1995) Toluene BDL |ug/ | NJA | N/A
Ethylbenzene BDL | ug/l | N/A | N/A
Xylene (total) BDL | ug/l | N/A | N/A
TPH-DRO (C10-C28)] 42 |mg/l| N/A | NA
TPH-GRO (C6-C10) | 24 | mg/l| N/A | N/A
(an‘l‘cliB“ﬁz’i . Benzene 2300 | ug/l | N/A | N/A
Moy 8. 1995) Toluene 150 |ugd | NIA | N/A
Ethylbenzene 590 | ug/l | NJA | N/A
Xylene (total) 799 | ug/l | NJA | N/A
TPH-DRO (C10-C28)| BDL | mg/l| N/A | N/A
TPH-GRO (C6-C10) | 092 |mg/l| N/A | N/A
(S;::’CI}B“EI?’ t q Benzene 52 ug/l | N/A | N/A
M:g/?s,c%gg)e Toluene 3.0 ug/l | NJA | N/A
Ethylbenzene ND | ug/l | N/A | N/A
Xylene (total) 34 | ugd| NA | NA

DL — Detection Limit; DF - Dilution Factor; BDL - Below Detection Limit

N/A — Data not available

*Data collected April 22, 2002 unless otherwise noted.




5.0 CONCLUSIONS

Evaluation of the analytic data indicates that a hydrocarbon plume exists on the east side
of Battlefield Boulevard. The bulk of the plume exists to the north of the proposed storm
sewer traveling along the eastern curb of Battlefield Boulevard. The axis of the plume
extends approximately along the west curb of the proposed bridge approach from the
south. Samples from SS-6-5, 94GBW-3, SB-03-05 and SB-07-05 in particular show
elevated hydrocarbon impact. Excavated soil for the storm sewer in the area bounded by
Battlefield Boulevard, the east-west run of the proposed storm sewer, the centerline of the
proposed bridge, and the Intercoastal Waterway should be screened during excavation for
petroleum impact utilizing a flame ionization detector. Petroleum impacted soil should
be segregated, stockpiled, sampled, and recycled or disposed of at an approved
disposal/recycling facility.

Possible disposal methods include thermal destruction or landfarming; both of which are
available in the Hampton Roads area. Costs for transportation and disposal of soil in the
5 to 10,000 mg/kg range, would be between $55 and $65 per cubic yard, depending on
excavation and stockpiling procedures.

If dewatering is required to install the storm sewer section in this area, the removed water
will require treatment or disposal. According to VDEQ Guidelines, hydrocarbon
impacted water generated by construction activities can be treated and discharged to a
grassy area and allowed to infiltrate back into the ground at the discretion and risk of the
generator. The water can successfully be treated onsite by air stripping and/or carbon
filtration bringing the TPH and BTEX concentrations to non-detectable levels. Field
assay test Kits or laboratory samples can be utilized to confirm water treatment prior to
discharge. Cost for onsite treatment would be between $0.05 and $0.10 per gallon,
depending on the flow rate and total volume treated.
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1.0 INTRODUCTION

IMS Environmental Services (IMS) was contracted by the United States Army Corps of
Engineers (USACE) to perform a subsurface soil and groundwater investigation in the
proposed excavation area of a storm sewer extension in Chesapeake, Virginia. Two
closed petroleum underground storage tanks (USTs) exist along the route of the sewer
extension. This site work is being conducted in conjunction with the Great Bridge bridge
replacement over the intercoastal waterway (Figures 1 and 2).

2.0 SITE HISTORY

A Site Characterization Report (SCR), dated August 28, 1995 was prepared for the
USACE by Versar, Inc. This report identified 2 closed USTs located approximately 200
feet south of the existing bridge. The SCR however was limited to USACE property on
the east side of Battlefield Boulevard, approximately 180 feet northwest of the 2 closed
USTs (Figure 2). The text of this report is included as Appendix A. Pollution Complaint
Number (PC#) 93-0247 was registered with the Virginia Department of Environmental
Quality (VDEQ). This PC# was closed by the VDEQ on October 31, 1995, requiring no
additional action.

3.0 SITE ASSESSMENT PROCEDURES

As part of this investigation, IMS conducted soil and groundwater sampling, using a
USACE validated laboratory. Samples were analyzed for benzene, toluene, ethylbenzene,
and total xylene (BTEX), total petroleum hydrocarbons: gasoline-range organics and
diesel-range organics (TPH-GRO and -DRO). Samples were collected using a direct
push Geoprobe. The Geoprobe advanced a hollow tube sampler lined with an acetate
sleeve. Soil collected in this sleeve was collected for the sample. At the termination of
the borehole, a stainless steel mesh screen is advanced into the borehole, and a peristaltic
pump is used to collect a water sample. Sampling locations focused on the route of a
proposed storm sewer extension as illustrated in Figure 2. Results of the soil and
groundwater investigations are presented in Section 4.

All samples were numbered as to their site designation, soil boring, and the depth below
ground surface that the sample was collected. For example, SS-2-7 represents a soil
sample from soil boring location number SB-2 collected at a depth of 7 feet below grade
surface. Soil samples were designated as SS. Water samples were designated WS, and
were labeled for each soil boring.

4.0 INVESTIGATION RESULTS

4.1 Soil Sampling Results

As hydrocarbons migrate vertically through the vadose zone and horizontally via
groundwater flow, a percentage of the hydrocarbons will become adsorbed to the soil

i



particles.  Soil borings to sample adsorbed phase hydrocarbons were collected by
Geoprobe®.

Figure 2 illustrates Geoprobe® soil boring locations. Soil borings were collected to a

depth of 8 feet. Table 1 describes each soil boring, as to the onsite apparent petroleum
impact using visual and olfactory methods.

Table 1: Geoprobe® Soil Boring Field Observations

Boring ID Description of Soil Boring
No apparent petroleum odor or staining
SB-1
4 ft sample analyzed
SB-2 No apparent petroleum odor or staining

6 ft sample analyzed

Petroleum odor and staining starting at 3 ft, and continuing
SB-3 throughout the core.

S5 ft sample analyzed

Petroleum odor and staining at 3 ft, and continuing

SB-4 throughout the core.

6 ft sample analyzed

Petroleum odor and staining, starting at 2’ and continuing
SB-5 throughout the core.

5 ft sample analyzed

Strong petroleum odor and staining starting at 2 ft, and
SB-6 continuing throughout the core.

5 ft sample analyzed
Field Work conducted on January 10, 2002

Soil samples from all borings were collected and sent to Environmental Science Corp.
Laboratory in Mt. Juliet, Tennessee. Analytical results for those samples are summarized
in Table 2, with the laboratory report located in Appendix B.

Table 2: Soil Analytical Results

ID Parameter Result | Units| DL DF
TPH-DRO(C10-C28) | BDL |mg/kg| 4.8 1

TPH-GRO (C6-C10) | BDL |mg/kg| 0.60 5

Benzene BDL |mg/kg| 0.0030 5

SS-1-4 Toluene BDL |mg/kg| 0.030 5
Ethylbenzene BDL |mg/kg| 0.0030 5

Xylene (total) BDL |mg/kg| 0.0090 5




Parameter

TPH-DRO(C10-C28) | BDL |mg/kg| 4.7 1
TPH-GRO (C6-C10) | BDL [mg/kg| 0.59 5
Benzene BDL |mg/kg| 0.0030 5
SS-2-6 Toluene BDL |mg/kg| 0.030 5
Ethylbenzene BDL |mg/kg| 0.0030 5
Xylene (total) BDL |mg/kg| 0.0089 5
TPH-DRO(C10-C28) | BDL |mg/kg| 4.7 1
TPH-GRO (C6-C10) | 1.0 |mg/kg| 0.59 5
Benzene 0.0091 {mg/kg| 0.0029 5
SS-3-5 Toluene BDL |mg/kg| 0.029 5
Ethylbenzene BDL |mg/kg| 0.0029 5
Xylene (total) 0.0088 |mg/kg| 0.0088 5
TPH-DRO(C10-C28) | BDL |mg/kg| 4.8 1
TPH-GRO (C6-C10) | BDL |mg/kg| 0.60 5
Benzene BDL |mg/kg| 0.0030 5
SS-4-6 Toluene BDL |mg/kg| 0.030 5
Ethylbenzene BDL |mg/kg| 0.0030 5
Xylene (total) BDL |mg/kgj 0.0090 5
TPH-DRO(C10-C28) | BDL |mg/kg| 4.7 1
TPH-GRO (C6-C10) | BDL |[mg/kg| 0.59 5
Benzene BDL |mg/kg| 0.0029 5
SS-5-5 Toluene BDL |mg/kg| 0.029 5
Ethylbenzene BDL jmg/kg| 0.0029 5
Xylene (total) BDL {mg/kg| 0.0088 5
TPH-DRO(C10-C28) | 1100 |mg/kg| 47 10
TPH-GRO (C6-C10) | 3400 Img/kg| 120 1000
$S-6.5 Benzene 1.8 |mg/kg| 0.59 1000
Toluene BDL |mg/kg| 5.9 1000
Ethylbenzene 23 |mg/kgl 5.9 1000
Xylene (total) 34 |mg/kg| 1.8 1000

DL - Detection Limit; DF - Dilution Factor; BDL - Below Detection Limit

On the west side of Battlefield Boulevard all but one soil sample SS-3-5 were below
detection limits for TPH. SS-3-5 showed the presence of TPH-GRO at 1.0 mg/kg, along
with trace benzene and xylene levels. These results are well below VDEQ reporting
limits.



On the east side of Battlefield Boulevard, SS-6-5 reflected elevated concentrations of
TPH and BTEX. This is consistent with results for GBW-2 which were presented in the
August 28, 1995 report, and indicates that no significant degradation has occurred in the
area of GBW-2 since the August 28, 1995 report.

Figure 3 is a site map illustrating the above analytical results in relation to the proposed
storm sewer installation.

4.2 Water Sampling Results

Petroleum compounds with high solubilities may dissolve into the groundwater and be
transported with groundwater flow. The dissolved hydrocarbons were assessed through
groundwater sampling and analysis.

A stainless steel screen was advanced into each boring to a depth of 10 feet to collect
groundwater samples. Groundwater samples were collected January 10, 2002 and shipped
to Environmental Science Corp Laboratory in Mt. Juliet, Tennessee. Analytical results
for these samples are summarized in Table 3, with the laboratory report located in
Appendix B.

Table 3: Groundwater Analytical Results

1D Parameter Result |Units| DL DF
TPH-DRO(C10-C28)| 0.27 | mg/ll | 0.10 1
TPH-GRO (C6-C10) | BDL | mg/l | 0.10 1
Benzene BDL | mg/l |0.00050| 1
WS-1 Toluene BDL | mg/1 | 0.0050 1
Ethylbenzene BDL | mg/1 |0.00050| 1
Xylene (total) BDL | mg/l | 0.0015 1

TPH-DRO(C10-C28) | 0.51 | mg/l| 0.10
TPH-GRO (C6-C10) | BDL | mg/l | 0.10

1

1

Benzene BDL | mg/l {0.00050] 1

WS-2 Toluene BDL | mg/l | 0.0050 1
Ethylbenzene BDL | mg/l |0.00050] 1

Xylene (total) BDL | mg/l | 0.0015 1

TPH-DRO(C10-C28) | 0.46 | mg/l | 0.10
TPH-GRO (C6-C10) | 0.21 | mg/!l| 0.10

WS-3 Benzene 0.0077 | mg/l {0.00050
Toluene BDL | mg/l | 0.0050
Ethylbenzene BDL | mg/l {0.00050

(WU JETEIIGS JUra ey IO Y

Xylene (total) 0.0016 | mg/l | 0.0015




1D Parameter Result | Units| DL DF
TPH-DRO(C10-C28)| 0.53 |mg/1| 0.10
TPH-GRO (C6-C10) | 0.73 | mg/l1 | 0.10
Benzene 0.0012 | mg/l {0.00050
WS-4 Toluene BDL | mg/l | 0.0050
Ethylbenzene 0.00059| mg/1 {0.00050
Xylene (total) 0.0081 | mg/1 | 0.0015

[WIN VIS U e e

TPH-DRO(C10-C28)| 0.26 |mg/l| 0.10
TPH-GRO (C6-C10) | BDL | mg/l | 0.10

Benzene BDL | mg/l {0.00050
WS-5 Toluene BDL | mg/1 | 0.0050
Ethylbenzene BDL | mg/l {0.00050

[UNES JEVIFRS QIEIEYY QI U

Xylene (total) BDL | mg/l | 0.0015

TPH-DRO(C10-C28) 12 mg/l | 0.10 1
TPH-GRO (C6-C10) | 43 |mgl| 50 50

WS-6 Benzene 26 | mgl| 0.025 50
Toluene BDL | mg/l| 0.25 50

Ethylbenzene 0.076 | mg/l | 0.025 50

Xylene (total) 0.28 | mg/l| 0.075 50

DL - Detection Limit; DF - Dilution Factor; BDL - Below Detection Limit

WS-6 was collected adjacent to GBW-2, which in the August 28, 1995 report reflected
levels of 24 mg/l GRO, 4.2 mg/l DRO and 3.84 Total BTEX. Therefore, no significant
degradation has occurred in the area of GBW-2 since the August 28, 1995 report.

Figure 4 is a site map illustrating the above analytical results in relation to the proposed
storm sewer installation.

5.0 CONCLUSIONS

The storm sewer extension is shown in Figure 2. Soil borings SB-3, SB-4, and SB-5 are
in the vicinity of the required excavation. Based on the soil and water samples collected,
no worker safety or disposal issues exist on the west side of Battlefield Boulevard.

On the east side of Battlefield Boulevard the storm sewer will be located approximately
50 feet west of SS-6-5 and WS-6. These two samples showed significant hydrocarbon
impact. Excavated soil for the storm sewer in this area should be screened for petroleum
impact utilizing a flame ionization detector. Petroleum impacted soil should be
segregated, stockpiled, sampled, and recycled or disposed of at an approved
disposal/recycling facility.



,,,,,,,,

Possible disposal methods include thermal destruction or landfarming; both of which are
available in the Hampton Roads area. Costs for transportation and disposal of soil in the
5 to 10,000 mg/kg range, would be between $55 and $65 per cubic yard, depending on
excavation and stockpiling procedures.

If dewatering is required to install the storm sewer section in this area, the removed water
will require treatment or disposal. According to VDEQ Guidelines, hydrocarbon
impacted water generated by construction activities can be treated and discharged to a
grassy area and allowed to infiltrate back into the ground at the discretion and risk of the
generator. The water can successfully be treated onsite by air stripping and/or carbon
filtration bringing the TPH and BTEX concentrations to non-detectable levels. Field
assay test Kits or laboratory samples can be utilized to confirm water treatment prior to
discharge. Cost for onsite treatment would be between $0.05 and $0.10 per gallon,
depending on the flow rate and total volume treated.
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APPENDIX B

Laboratory Analytical Report - Soil
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12065 Lebanon Rd.

Mt. Juliet, TN 37122
(615) 758-5858
ENVIRONMENTAL 1-800-767-5859
Fax (615) 758-5859
ScIENCE CORP.
Tax I.D. 62-0814289
Est. 1970
REPORT OF ANALYSIS
Mr. Rob Reali April 24, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779
ESC Sample # L75312-01
Date Received April 23, 2002
ESC Key IMSENVVA-ACOE
Description ACOE-Great Bridge
Site ID
Sample ID WS-03
Project # 351.3278
Collected By Walter Bell
Collection Date 04/22/02 11:10
Parameter Result Det. Limit Units Method Date Dil.
Benzene BDL 0.00050 mg/1l 8021/8015 04/24/02 1
Toluene BDL 0.0050 wg/1 8021/8015 04/24/02 1
Ethylbenzene BDL 0.00050 mg/1 8021/8015 04/24/02 1
Total Xylene BDL 0.0015 ng/1 8021/8015 04/24/02 1
TPH (GC/FID) Low Fraction 0.41 0.10 mg/1 8015 04/24/02 1
Surrogate Recovery (70-130)
a,a,x-Trifluorotoluene 96. % Rec. 8021/8015 04/24/02 1
TPH (GC/FID) High Fraction 0.42 0.10 mg/1 8015 04/23/02 1
Surrogate Recovery (50-150)
o-Terphenyl 77. % Rec. 8015 04/23/02 1

BDL - Below Detection Limit

Det. Limit -
A2LA -

KY - 90010,
Note:

Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
1461-01, AIHA - 100789, AL - 40660,
KYusT -

caA -
0016, NC - ENV375,DW21704,

I-2327, CT- PH-0197,
ND - R-140,

The reported analytical results relate only to the sample submitted.
.This report shall not be reproduced, except in full, without the written approval from ESC.

o

SC ~ 84004,

J imm%—lunt B

FL - E87487,

GA -
TN - 2006, VA -

‘}SC Representative

923, IN - C-TN-01
00109, WV - 233
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12065 Lebanon Rd4.
Mt . Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL 1-800-767-5859
Fax (615) 758-5859
SCIENCE CORP.
‘ Tax I.D. 62-0814289
Est. 1970
REPORT OF ANALYSIS
Mr. Rob Reali April 24, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779
ESC Sample # : L75312-02
Date Received : April 23, 2002
ESC Key : IMSENVVA-ACOE
Description : ACOE-Great Bridge
Site ID
Sample ID : WS-04
Project # : 351.3278
Collected By : Walter Bell
Collection Date : 04/22/02 12:09
Parameter Result Det. Limit Units Method Date Dil.
Benzene BDL 0.00050 mg/1 8021/8015 04/24/02 1
Toluene BDL 0.0050 mg/1 8021/8015 04/24/02 1
Ethylbenzene BDL 0.00050 mg/1 8021/8015 04/24/02 1
Total Xylene BDL 0.0015 mg/1 8021/8015 04/24/02 1
TPH (GC/FID) Low Fraction BDL 0.10 mg/1 8015 04/24/02 1
Surrogate Recovery (70-130)
a,a,a-Trifluorntoluene 97. % Rec. 8021/8015 04/24/02 1
TPH (GC/FID) High Fraction 0.10 0.10 mg/1 8015 04/23/02 1
Surrogate Recovery (50-150)
o-Terphenyl 87. % Rec. 8015 04/23/02 1
( ¢
Jimmy /Aunt, C Representative
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.

Mt. Juliet, TN 37122
(615) 758-5858
ENVIRONMENTAL 1-500-767-585
Fax (615) 758-5859
SCIENCE CORP.
Tax I.D. 62-0814289
Est. 1970
REPORT OF ANALYSIS
Mr. Rob Reali April 24, 2002
IMS Environmental Services-Virginia
P.0O. Box 1779
Norfolk, VA 23501-1779
ESC Sample # L75312-03
Date Received April 23, 2002
ESC Key : IMSENVVA-ACOE
Description ACOE-Great Bridge
Site ID
Sample ID WS-05
Project # 351.3278
Collected By Walter Bell
Collection Date 04/22/02 12:55
Parametexr Result Det. Limit Units Method Date Dil.
Benzene BDL 0.00050 mg/1l 8021/8015 04/24/02 1
Toluene BDL 0.0050 ng/1 8021/8015 04/24/02 1
Ethylbenzene BDL 0.00050 mg/1 8021/8015 04/24/02 1
Total Xylene BDL 0.0015 mg/1 8021/8015 04/24/02 1
TPH (GC/FID) Low Fraction BDL 0.10 mg/1 8015 04/24/02 1
Surrogate Recovery (70-130)
a,a,a-Trifluorotoluene 98. % Rec. 8021/8015 04/24/02 1
TPH (GC/FID) High Fraction 0.16 0.10 mg/1 8015 04/23/02 1
Surrogate Recovery (50-150)
o-Terphenyl 86. % Rec. 8015 04/23/02 1

BDL - Below Detection Limit

Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197,
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND -~ R-140, SC -~
Note:

The reported analytical results relate only to the sample submitted.
.This report shall not be reproduced, except in full, without the written approval from ESC.

84004,

J 17 Hunt,

FL, - E87487,
TN

- 2006, VA -

/ﬂSC Representative

- 923, IN - C-TN-01

00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL 1-800-767 5859
Fax (615} 758-5859
SCIENCE CORP.
’ Tax I.D. 62-0814289
Est. 1970
REPCRT OF ANALYSIS
Mr. Rob Reali April 24, 2002
IMS Environmental Services-Virginia
P.0. Box 1778
Norfolk, VA 23501-1779
ESC Sample # : L75312-04
Date Received : April 23, 2002
ESC Key : IMSENVVA-ACOE
Description : ACOE-Great Bridge
Site ID
Sample ID : WS-06
Project # : 351.3278
Collected By : Waltexr Bell
Collection Date : 04/22/02 13:44
Parameter Result Det. Limit Units Method Date Dil.
Benzene BDL 0.00050 mg/1 8021/8015 04/24/02 1
Toluene BDL 0.0050 mg/1 8021/8015 04/24/02 1
Ethylbenzene BDL 0.00050 mg/1 8021/8015 04/24/02 1
Total Xylene BDL 0.0015 mg/1 8021/8015 04/24/02 1
TPH {(GC/FID) Low Fraction 0.24 0.10 mg/ 1 8015 04/24/02 1
Surrogate Recovery (70-130)
a,a,a-Trifluorotoluene 99. % Rec. 8021/8015 024/24/02 1
TPH (GC/FID) High Fraction 0.17 0.10 mg/1l 8015 04/23/02 1
Surrogate Recovery (50-150)
o-Terphenyl 93. % Rec. 8015 04/23/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA ~ 1461-01, AIHA - 100789, AL =~ 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
.This report shall not be reproduced, except in full, without the written approval from ESC.

Jimmy t, Eﬁf Representative

Page 4 of 16
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Mr. Rob Reali

ENVIRONMENTAL
ScIeENCE CORP.

REPORT OF ANALYSIS

IMS Environmental Services-Virginia

P.O. Box 1779

Norfolk, VA 23501-1779

Date Received

April 23, 2002

April 24,2002

ESC Sample #

12065 Lebanon R4.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859

Fax (615) 75B-5859

Tax I.D. 62-0814289

Est. 1970

L75312-05

ESC Key IMSENVVA-~ACOE
Description ACOE-Great Bridge
Site ID
Sample ID WS-07
Project # 351.3278
Collected By Walter Bell
Collection Date 04/22/02 14:12
Parameter Result Det. Limit Units Method Date Dil
Benzene BDL 0.00050 mg/1 8021/8015 04/24/02 1
Toluene BDL 0.0050 mg/1l 8021/8015 04/24/02 1
Ethylbenzene BDL 0.00050 mg/1 8021/8015 04/24/02 1
Total Xylene BDL 0.0015 mg/1l 8021/8015 04/24/02 1
TPH (GC/FID) Low Fraction BDL 0.10 mg/1l 8015 04/24/02 1
Surrogate Recovery (70-130)
a,a,a-Trifluorotoluene 97. % Rec. 8021/8015 04/24/02 1
TPH (GC/FID) High Fraction 1.2 0.10 mg/1 8015 04/23/02 1
Surrogate Recovery (50-150)
o-Terphenyl 89. % Rec. 8015 04/23/02 1

BDL - Below Detection Limit

Det. Limit -

AZ2LA - 1461-01,
KY - 90010,
Note:

KYUST -

Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
CT- PH-0197,

sC -

ATHA - 100789, AL - 40660, CA - I-2327,

0016, NC - ENV375,DW21704, ND - R-140,

The reported analytical results relate only to the sample submitted.
‘This report shall not be reproduced, except in full, without the written approval from ESC.

84004,

Jimz;/Hunt, )ESC Representative

FL - E87487,

GA -
TN - 2006, VA -

923, IN - C-TN-01
00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL 1-800-767-5859
SCIENCE CORP Fax (615) 758-5859

Tax I.D. 62-0814289
Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali April 24,2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L75312-06
Date Received : April 23, 2002
ESC Key : IMSENVVA-ACOE
Description : ACOE-Great Bridge
Site ID
Sample ID : SB-03-05
Project # : 351.3278
Collected By : Walter Bell
Collection Date : 04/22/02 10:55
Parameter Dry Result Det. Limit Units Method Date Dil.
Total Solids 82.3 % 2540G 04/23/02 1
Benzene 2.1 0.30 mg/kg 8021/8015 04/23/02 500
Toluene BDL 3.0 mg/kg 8021/8015 04/23/02 500
Ethylbenzene 1.5 0.30 mg/ kg 8021/8015 04/23/02 500
Total Xylene 2.0 0.91 mg/kg 8021/8015 04/23/02 500
TPH (GC/FID) Low Fraction 1700 61. mg/kg 8015 04/23/02 500
Surrogate Recovery (70-130)
a,a,a-Trifluorotoluene 91. % Rec. 8021/8015 04/23/02 500
TPH (GC/FID) High Fraction 130 4.9 mg/kg 8015 04/24/02 1
Surrogate Recovery (50-150)
o-Terphenyl 65. % Rec. 8015 04/24/02 1

Results listed are dry weight basis.
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
This report shall not be reproduced, except in full, without the written approval from ESC.
The reported analytical results relate only to the sample submitted

J Fomy Hugf, ESC Representative
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12065 Lebanon Rd.
Mt . Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL (s15) 758-5858
ScieENcCE Corp Fax (615) 758-5859

Tax I.D. 62-0814289%
Est. 1970

REPORT OF ANALYSIS

Mr. Rob Reali April 24,2002
IMS Environmental Services-Virginia

P.0O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L75312-07
Date Received : April 23, 2002
ESC Key : IMSENVVA-ACOE
Description : ACOE-Great Bridge
Site ID
Sample ID : SB-~04-05
Project # : 351.3278
Collected By : Walter Bell
Collection Date : 04/22/02 11:50
Parameter Dry Result Det. Limit Units Method Date Dil.
Total Solids 80.8 % 2540G 04/23/02 1
Benzene BDL: 0.0031 mg/kg 8021/8015 04/23/02 5
Toluene BDL 0.031 mg/ kg 8021/8015 04/23/02 5
Ethylbenzene BDL 0.0031 mg/kg 8021/8015 04/23/02 5
Total Xylene BDL 0.0093 mg/kg 8021/8015 04/23/02 5
TPH (G7/FID) Low Fraction BDL 0.62 mg/kg 8015 04/23/02 5
Surrogate Recovery (70-130)
a,a,a-Trifluorotoluene 98. % Rec. 8021/8015 04/23/02 5
TPH (GC/FID) High Fraction 6.4 5.0 mg/kg 8015 04/24/02 1
Surrogate Recovery (50-150)
o-Terphenyl 76 . % Rec. 8015 04/24/02 1
[/ waanm,

Jimgly Hunt,/ ESC Representative
Results listed are dry weight basis.

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
This report shall not be reproduced, except in full, without the written approval from ESC.
The reported analytical results relate only to the sample submitted
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12065 Lebanon Rd4.
Mt. Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL (515) 758- 5858
ScieNcE Corp Fax (615) 758-5859

Tax I.D. 62-0814289
Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali April 24,2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : 1L75312-08
Date Received : April 23, 2002
ESC Key : IMSENVVA-ACOE
Description : ACOE-Great Bridge
Site ID
Sample ID : SB-05-05
Project # : 351.3278
Collected By : Walter Bell
Collection Date : 04/22/02 12:40
Parameter Dry Result Det. Limit Units Method Date Dil.
Total Solids 82.6 % 2540G 04/23/02 1
Benzene BDL 0.0030 mg/kg 8021/8015 04/23/02 5
Toluene BDL 0.030 mg/kg 8021/8015 04/23/02 5
Ethylbenzene BDL 0.0030 ng/kg 8021/8015 04/23/02 5
Total Xylene BDL 0.0091 mg/kg 8021/8015 04/23/02 5
TPH (GC/FID) Lov Fraction BDL 0.60 mg/kg 8015 04/23/02 5
Surrogate Recovery (70-130)
a,a,a-Trifluorotocluene 97. % Rec. 8021/8015 04/23/02 5
TPH (GC/FID) High Fraction BDL 4.8 mg/kg 8015 04/24/02 1
Surrogate Recovery (50-150)
o-Terphenyl 63. % Rec. 80158 04/24/02 1

Results listed are dry weight basis.
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, ATHA - 100789, AL - 40660, CA -~ I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
This report shall not be reproduced, except in full, without the written approval from ESC.
The reported analytical results relate only to the sample submitted

Jimhy Huns/ ESC Representative
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12065 Lebanon RA4.
Mt. Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL (615) 750- s8¢
SCIENCE CORP Fax (615) 758-5859

Tax I.D. 62-0814289
Est. 1970

REPORT OF ANALYSIS

Mr. Rob Reali April 24,2002
IMS Environmental Services-Virginia

P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : 1,75312-09
Date Received : April 23, 2002
ESC Key : IMSENVVA-ACCE
Description : ACOE-Gireat Bridge
Site ID
Sample ID : SB-06-05
bProject # : 351.3278
Collected By : Walter Bell
Collection Date : 04/22/02 13:42
Parameter Dry Result Det. Limit Units Method Date Dil.
Total Solids 82.0 % 2540G 04/23/02 1
Benzene BDL 0.0030 mg/kg 8021/8015 04/23/02 5
Toluene BDL 0.030 mg/kg 8021/8015 04/23/02 5
Ethylbenzene BDL 0.0030 mg/kg 8021/8015 04/23/02 5
Total Xylene BDL 0.0091 mg/kg 8021/8015 04/23/02 5
TPH (GC/FID) Low Fraction BDL 0.61 mg/kg 8015 04/23/02 5
Surrogate Recovery (70-130)
a,a,a-Trifluorotoluene 96. % Rec. 8021/8015 04/23/02 S
TPH (GC/FID) High Fraction BDL 4.9 wmg/kg 8015 04/24/02 1
Surrogate Recovery (50-150)
o-Terphenyl 65. % Rec. 8015 04/24/02 1
%
Wninis,

Results listed are dry weight basis.
BDL -~ Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
This report shall not be reproduced, except in full, without the written approval from ESC.
The reported analytical results relate only to the sample submitted

J7y Hunt\,/ ESC Representative
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL (s15) 758-Sess
SCIENCE CORP Fax (615) 758-5859

Tax I.D. 62-0814289
Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali April 24,2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L75312-10
Date Received : April 23, 2002
ESC Key : IMSENVVA-ACOE
Description : ACOE-Great Bridge
Site ID
Sample ID : SB-07-05
Project # : 351.3278
Collected By : Walter Bell
Collection Date : 04/22/02 14:00
Parameter Dry Result Det. Limit Units Method Date Dil.
Total Solids 80.1 % 2540G 04/23/02 1
Benzene BDL 0.0031 mg/kg 8021/8015 04/23/02 5
Toluene BDL 0.031 mg/kg 8021/8015 04/23/02 5
Ethylbenzene BDL 0.0031 mg/kg 8021/8015 04/23/02 5
Total Xylene BDL 0.0094 mg/kg 8021/8015 04/23/02 5
TPH (GC/FID) Low Fraction 0.69 0.62 ng/kg 8015 04/23/02 5
Surrogate Recovery (70-130)
a,a,a-Trifluorotoluene 100 % Rec. 8021/8015 04/23/02 5
TPH (GC/FID) High Fraction 140 5.0 mg/kg 8015 04/24/02 1
Surrogate Recovery (50-150)
o-Terphenyl 71. % Rec. 8015 04/24/02 1

Results listed are dry weight basis.
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, ATIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, XKYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
This report shall not be reproduced, except in full, without the written approval from ESC.
The reported analytical results relate only to the sample submitted

)

42
E?ﬁmy Huntj ESC Representative
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12065 Lebanon R4.
Mt . Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL (o15) 758-585¢
ScienceE Corp Fax (615) 758-5859

Tax I.D. 62-0814289
Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali April 24,2002
IMS Environmental Services-Virginia
P.0O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L75312~-11
Date Received : April 23, 2002
ESC Key : IMSENVVA-ACOE
Description : ACOE-Great Bridge
Site ID
Sample ID : SB-08-05
Project # : 351.3278
Collected By : Walter Bell
Collection Date : 04/22/02 14:32
Parameter Dry Result Det. Limit Units Method Date Dil.
Total Solids 81.9 % 2540G 04/23/02 1
Benzene BDL 0.0030 mg/kg 8021/8015 04/23/02 5
Toluene BDL 0.030 mg/kg 8021/8015 04/23/02 5
Ethylbenzene BDL 0.0030 mg/kg 8021/8015 04/23/02 5
Total Xylene BDL 0.0092 mg/kg 8021/8015 04/23/02 5
TPH (GC/FID) Low Fraction 0.62 0.61 mg/kg 8015 04/23/02 ¢
Surrogate Recovery (70-130)
a,a,a-Trifluorotoluene 96. % Rec. 8021/8015 04/23/02 5
TPH (GC/FID) High Fraction BDL 4.9 mg/kg 8015 04/24/02 1
Surrogate Recovery (50-150)
o-Terphenyl 51. % Rec. 8015 04/24/02 1

(

Jifgmy Huny, ESC Representative

Results listed are dry weight basgis.
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
This report shall not be reproduced, except in full, without the written approval from ESC.
The reported analytical results relate only to the sample submitted
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12065 Lebanon Rd.
Mt. Juliet, TN 37122

ENVIRONMENTAL (615) 58-5858
SCIENCE CORP Fax (615) 758-5859

Tax I.D. 62-0814289
Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali April 24, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L75312-12
Date Received : April 23, 2002
ESC Key : IMSENVVA-ACOE
Lescription : ACOE-Great Bridge
Site ID
Sample ID : SB-09-05
Project # : 351.3278
Collected By : Walter Bell
Collection Date : 04/22/02 14:56
Parameter Dry Result Det. Limit Units Method Date Dil.
Total Solids 76.8 % 2540G 04/23/02 1
Benzene BDL 0.0032 mg/kg 8021/8015 04/23/02 5
Toluene BDL 0.032 mg/kg 8021/8015 04/23/02 5
Ethylbenzene BDL 0.0032 mg/kg 8021/8015 04/23/02 5
Total Xylene BDL 0.0098 mg/kg 8021/8015 04/23/02 5
TPH (GC/FID) Low Fraction 1.5 0.65 mg/kg 8015 04/23/02 5
Surrogate Recovery (70-130)
a,a,a-Trifluorotoluene 98. % Rec. 8021/8015 04/23/02 5
TPH (GC/FID) High Fraction 14. 5.2 mg/kg 8015 04/24/02 1
Surrogate Recovery (50-150)
o-Terphenyl 50. % Rec. 8015 04/24/02 1

J¥mmy Hue}, ESC Representative
Results listed are dry weight basis.

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
This report shall not be reproduced, except in full, without the written approval from ESC.
The reported analytical results relate only to the sample submitted

Page 12 of 16




»

12065 Lebanon Rd.

Mt. Juliet, TN 37122
(615) 758-5858
ENVIRONMENTAL 1-800-767-5859
Fax (615) 758-5859
SCIENCE CORP.
Tax 1.D. 62-0814289
Est. 1970
REPORT OF ANALYSIS
Mr. Rob Reali April 24, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779
ESC Sample # 1,75312-13
Date Received April 23, 2002
ESC Key IMSENVVA-ACOE
Description ACOE-Great Bridge
Site ID
Sample ID WS-08
Project # 351.3278
Collected By Walter Bell
Collection Date 04/22/02 14:40
Parametexr Result Det. Limit Units Method Date Dil
Benzene BDL 0.00050 mg/1 8021/8015 04/24/02 1
Toluene BDL 0.0050 mg/1 8021/8015 04/24/02 1
Ethylbenzene BDL 0.00050 mg/1 8021/8015 04/24/02 1
Total Xylene BDL 0.0015 mg/1 8021/8015 04/24/02 1
TPH (GC/FID) Low Fraction BDL 0.10 mg/1 8015 04/24/02 1
Surrogate Recovery (70-130)
a,a,a-Trifluorntoluene 98 . % Rec. 8021/8015 04/24/02 1
TPH (GC/FID) High Fraction 0.46 0.10 mg/1 8015 04/23/02 1
Surrogate Recovery (50-150)
o-Terphenyl 91. % Rec. 8015 04/23/02 1

BDL - Below Detection Limit

Det. Limit -

A2LA - 1461-01,
Ky - %0010,
Note:

KYUST -

- 100789, AL - 40660,
0016, NC - ENV375,DW21704, ND - R-140,

ca -

Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
CT- PH-0197,

SC -

I-2327,

The reported analytical results relate only to the sample submitted.
.This report shall not be reproduced, except in full, without the written approval from ESC.

4

84004,

g,
Jimmz?ﬁunt, '7SC Representative

FL - E87487,
™ -

GA
2006, VA -

- 923, IN - C-TN-01

00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL 1-800-767 5859
Fax (615) 758-5859
ScIENCE CORP.
‘ Tax I.D. 62-0814289
Est. 1970
REPORT OF ANALYSIS
Mr. Rob Reali April 24, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779
ESC Sample # : L75312-14
Date Received : April 23, 2002
ESC Key : IMSENVVA-ACOE
Description : ACOE-Great Bridge
Site ID
Sample ID : WS-09
Project # : 351.3278
Collected By : Walter Bell
Collection Date : 04/22/02 15:04
Parameter Result Det. Limit Units Method Date Dil.
Benzene BDL 0.00050 mg/ 1 8021/8015 04/24/02 1
Toluene BDL 0.0050 mg/1 8021/8015 04/24/02 1
Ethylbenzene BDL 0.00050 mg/1 8021/8015 04/24/02 1
Total Xylene BDL 0.0015 mg/1 8021/8015 04/24/02 1
TPH (GC/FID) Low Fraction BDL 0.10 mg/ 1 8015 04/24/02 1
Surrogate Recovery (70-130)
a,a,a-Trifluorotoluene 98. % Rec. 8021/8015 04/24/02 1
TPH (GC/FID) High Fraction 0.25 0.10 mg/1 8015 04/23/02 1
Surrogate Recovery (50-150)
o-Terphenyl 76 . % Rec. 8015 04/23/02 1

Jimm Hunt,'}ESC Representative
BDL - Below Detection Limit

Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
.This report shall not be reproduced, except in full, without the written approval from ESC.
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Sample #

Attachment A

List of Analytes with QC Qualifiers

Analyte

Qualifier

. L75312-01

L75312-02
1,75312-03
L75312-04
1,75312-05
L75312-06

L75312-13

' L75312-14

Benzene
Toluene
Ethylbenzene
Total Xylene
TPH (GC/FID)
Benzene
Toluene
Ethylbenzene
Total Xylene
TPH (GC/FID)
Benzene
Toluene
Ethylbenzene
Total Xylene
TPH (GC/FID)
Benzene
Toluene
Ethylbenzene
Total Xylene
TPH (GC/FID)
Benzene
Toluene
Ethylbenzene
Total Xylene
TPH (GC/FID)
Benzene
Toluene
Ethylbenzene
Total Xylene
TPH (GC/FID)
Benzene
Toluene
Ethylbenzene
Total Xylene
TPH (GC/FID)
Benzene
Toluene
Ethylbenzene
Total Xylene
TPH (GC/FID)

Low

Low

Low

Low

Low

Low

Low

Low

Fraction

Fraction

Fraction

Fraction

Fraction

Fraction

Fraction

Fraction

fule sl S I ol aflte oo slle sl B B B B B e wfife ol ol o nflbs wilfe e s fibs ol wiie i calff e e s e e s anhesfis v s e s esiie ipes
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Attachment B
Explanation of QC Qualifier Codes

Qualifier Meaning

.F SRN (EPA) - Diluted: The original sample was diluted due to high amounts of
one or more target analytes. All associated method analytes will be subject
to an elevated detection limit relative to the dilution factor.

H RIN(EPA) -Re-Analyzed: The indicated analytical results were generated from
a reinjection of the same sample extract or aliquot.

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC. In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results. Each qualifier is designated in the gqualifier explanation as either EPA or ESC.

Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data. Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is common for some compounds to fall outside of
established ranges. These exceptions are evaluated and all reported data is valid and useable
unless qualified as 'R' (Rejected).

Definitions
Accuracy - The relationship of the observed value of a known sample to the
true value of a known sample. Represented by percent recovery and
relevant to samples such as: control samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest. The surrogates are used to
determine the probable response of the group of analytes that are chem-
ically related to the surrogate compound. Surrogates are added to the
sample and carried through all stages of preparation and analyses.

.TIC

- Tentatively Identified Compound: Compounds detected in samples that are

not target compounds, internal standards, system monitoring compounds,
or surrogates.
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Description:  ACOE-Great Bridge

‘Fhone:  (757) 436-3000
FAX:  (757) 436-5266

24352C AP

IMSENVVA-ACOE

) %ozww%nbxm, <.>
Client Project-#: ab Project I
3513218

Collected by (print):
WALTER Bk

Site/Facility 1D#:

P.O# .N.Pomeu (-l

‘ , Alternate billing information: ‘ >:m_<m.m\002mam%ammzmgm Chain of Custody
o. , \ -
IMS Environmental Page /__of =~
Services-Virginia
| P.0. Box 1779 - M
ZOHWO:A <> Nw MOH H \Nﬂ@ Prepared by:
¥ ENVIRONMENTAL
Report to: Emal: — SCIENCE CORP.
- Mr. Rob Reali _ \MMM&_@_E%E.@E 12065 Lebanon Road
e Oo_vﬂanaa Mt. Juliet, TN 37122

Phone (800) 767-5859
FAX (615) 758-5859

nem = |
2 EE| g
alsig &
ollected by (signature): [Rushz__] (Lab MUST Be Notified ) Umq Results Needed M | m m
“ a - a m thm AN __SameDay.. ...y 200% ' O M ol P...
‘ szwx,o@: u.(/ 100% Y %2_31 & R
5 mam% _No ‘I<mq,,. No. |0 QO o
Packed on Ice N Y 'R L TWOPRY. S0% FAX? __No _ Yes _lof VA:M > M
Cntrs ¢ Tﬁw | WE; . =
Sample ID Comp/Grab Matrix* Depth Date Time B Al o) Remarks/Contaminant S o (ab o)
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‘*Matrix: SS-Soil GW - Groundwater WW - WasteWater ' DW - Drinking Water OT - Other

Remarks:

Relinquished by: (Signature)

Received by: (Signature)

Date: Time:
Date: Time: Received by:
Date: Time:

Sarnples returned via:
O FedexClCourier




‘ : Alternate billing information: T):m_<m_m\00:nm.:mlvﬁmmmzmgm Chain Wm Ocmﬂo@a.vx
IMS Environmental . Page c7-of =
Services-Virginia
P.O. Box 1779
ZOHWOEA“/\>v 23501-1779 . Prepared by: o v
¥ ENVIRONMENTAL
Report o: Emai: ,.. SCIENCE CORP.
Mr. Bob May rmay@imsenv.com 12065 Lebanon Road
Desorpion . S . | Mt. Juliet, TN 37122
Acoc @ GREAT WBRINGE CHESALCTAKE VA | |
Lone: (757 436-3000 Client Project #: Lab Project # | m Phone (800) 767-5859
FAX:  (757) 436-5266 21.32118 IS ENV VA-ACOE , m = FAX (615) 758-5859
Collected by (print). Site/Facility {D#: PO# . = %
wALTER.  BSell U352 C .m B L
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Mailing Address: P.O. Box 1779 24 Hours: (757) 543-5718
Norfolk, VA 23501-1779 1-800-229-4671

Shipping Address: 1301 Marsh Street  Fax: (757) 543-4561
Norfolk, VA 23501

ENVIRONMENTAL
SERVICES

September 26, 2002

Mr. Marc Gutterman

United States Army Corps of Engineers, Norfolk District
GeoEnvironmental Branch

803 Front Street

Norfolk, Virginia 23510

Re:  Report of Findings
Great Bridge Water and Soil Lead Investigation

Dear Mr. Gutterman:

Pleasc find below a brief narrative of the field work performed at North and South approachcs to
the Battle Blvd. Great Bridge Replacement Project. Also attached are a set of site plans showing
the location of 7 borings at the site (figures 1 & 2) and the analytical results of that sampling.

IMS mobilized to the site on September 11, 2002, and performed 3 Geoprobe borings on
the south side of the Intercoastal Waterway and 4 boring on the north side.

Water samples were collected in all 7 locations for Total Lead and for Dissolved Lead.
Dissolved lead samples were filtered in the field while the total lead samples were
unfiltered. Soil samples were collected in sample locations 1 through 5 for TCLP Lead.

The sample results as well as the depth the soil samples were collected, are shown in the
table below.

: < Filtered :
| Non-Filtered pa TCLP Soil .
S |Water Sampie] | Yo, | Sample’ 2%,
(mgh) (mghl) (mgl)

1 0.029 0.013 BDL 3.5-4
2 0.047 0.012 BDL 3.5-4
3 0.077 0.005 BDL 3.5-4
4 0.0087 0.0086 BDL 5-6
5 0.017 0.012 BDL 3-5
6 0.025 0.011 o **

7 0.028 0.011 ** *

*Sample Not Collected

I NDUSTRIAL MariINE SERVICE, Inc.

Established 1958 =« Environmental Consulting and Remediation Contracting = Oil and Hazardous Materials Emergency Response Tank and
Pipeline Cleaning, Testing, Removal, installation, and Repairs = Health and Safety Consulting, Training, and Exercises = Industrial Cleaning

and Vacuum Truck Services = Construction/Demolition = Marine Salvage = Locations in Virginia, West Virginia, Maryland & North Carolina

WWW.ims-inc-va.com



All samplcs were analyzed by Environmental Scicnce Corp (ESC), in Mt Julict,
Tennessee. ESC is an Army Corp Certified Laboratory. The complete analytical results

are also included in this package.

Should you have any questions, please contact me at (757) 436-3000.

Sincerely,

IMS ENVIRONMENTAL SERVICES

y v

Robert S. Reali, P.E.
Project Manager
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* 12065 Lebanon Rd.
Mt. Juliet, TN 37122
ENVIRONMENTAL (615) 758-5858
1-800-767-5859
ScIieENCE CORrpP Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : 1.85204-01
Date Received : September 12, 2002
Description : ACOE Great Bridge
Site ID
Sample ID : WS-1 NF
Project # : 351.3335
Collected By : DC .
Collection Date : 09/11/02 10:00
Parameter Result Det. Limit Units Method Date Dil.
Lead 0.029 0.0050 mg/1 6010B 09/17/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL) /

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 950010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00105, WV - 233

Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.

AL NN
Ji Hunt;/ ESC Representative
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

. ‘ ENVIRONMENTAL
SCIENCE CORP Fax (615) 758-5859

Tax I.D. 62-0814289%

Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L89204-02
Date Received : September 12, 2002
Description : ACOE Great Bridge
Site ID
Sample ID : WS-1 F
Project # : 351.3335
Collected By : DC
Collection Date : 09/11/02 10:10
Parameter Result Det. Limit Units Method Date Dil.
T.ead, Dissolved 0.013 0.0050 ma/l 60108 09/17/02 1

i
; 4
Jifyﬁ Hunt,//ESC Representative
/
/,

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL) 74
Laboratory Certification Numbers: !

A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:

The reported analytical results relate only to the sample submitted.

This report shall not be reproduced, except in full, without the written approval from ESC.
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* 12065 Lebanon Rd.
Mt. Juliet, TN 37122
ENVIRONMENTAL (615) 758-5858
1-800-767-5859
ScIENCE CORP. Fax (615) 758 5859

Tax I.D. 62-0814289

Hst. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002

IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : 1,89204-03
Date Received : September 12, 2002
Description : ACOE Great Bridge
Site ID
Sample ID : WS-2 NF
Project # : 351.3335
Collected By : DC
Collection Date : 09/11/02 11:25
Parameter Result Det. Limit Units Method Date Dil.
T.ead 0.047 0.0050 mg/1 6010B 09/17/02 1

s o

Jinuy Hunt,j/ESC Representative

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers: /

A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL ~ E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:

The reported analytical results relate only to the sample subnitted.

This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt . Juliet, TN 37122
(615) 758-5858

'! ENVIRONMENTAL
SCIENCE CORP Fax {615} 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : 1.89204-04
Date Received : September 12, 2002
Description : ACOE Great Bridge

Site ID
Sample ID : WS-2 F

Project # : 351.3335
Collected By : DC
Collection Date : 09/11/02 11:35
Parawmeter Result Det. Limit Units Method Date Dil.

Tead, Dissnlved N.012 0.0080 mg/1 6010R 09/17/02 1
/

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.

Avrian
Jimpty Hunt,/ ESC Representative
/
7
v
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12065 Lebanon Rd.

Mt . Juliet, TN 37122

{(615) 758-5858
ENVIRONMENTAL

ScieENCE CORrP.

Fax (615) 758-5859
Tax I.D. 62-0814289%9
EST. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L89204-05
Date Received : September 12, 2002
Description ) ACOE Great Bridge

Site ID
Sample ID :  WS-3 NF

Project # : 351.3335
Collected By : DC
Collection Date : 09/11/02 12:30
Parameter Result Det. Limit Units Method Date Dil.

Lead 0.077 0.0050 ma/1 6010B 09/17/02 1
“
Ji Hunt,/ ESC Representative
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:

A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 390010, XYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC -~ 84004, TN - 2006, VA - 00109, WV - 233

Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

|‘ ENVIRONMENTAL
SCIENCE CORP Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : 1.89204-06
Date Received : September 12, 2002
Description : ACOE Great Bridge

Site ID
Sample ID H WS-3 F

Project # : 351.3335
Collected By : DC
Collection Date : 09/11/02 12:35
Parameter Result Det. Limit Units Method Date Dil.

Tead.Diasolved 0.0057 0.0050 mg/1 6010B 09/17/02 1
f
Jipgmy Hunt ESC Representative
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL) 5/
Laboratory Certification Numbers: !

A2LA - 1461-01, ATHA - 100788, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, wWv - 233
Note:

The reported analytical results relate only to the sample submitted.

This report shall not be reproduced, except in full, without the written approval from ESC.
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* 12065 Lebanon Rd
Mt. Juliet, TN 37122
ENVIRONMENTAL A
SCIENCE CORP Fax (615) 758-5859

Tax T.D. 62-0814289

Est. 1870

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L89204-07
Date Received : September 12, 2002
Description ] ACOE Great Bridge
Site ID
Sample ID : WS-4 NF
Project # : 351.3335
Collected By : DC
Collection Date : 09/11/02 13:35
Parameter Result Det. Limit Units Method Date Dil.
Lead 0.0087 0.0050 mg/1 6010B 09/17/02 1

\'a Hunt ESC Representative
BDL - Below Detection Limit

Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487 - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-~140, SC - 84004, - 2006, VA - 00109, WV - 233
Note:

The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

I! ENVIRONMENTAL
SCIENCE CORP Fax (615) 758-5859

Tax I.D. 62-0814289

kEst. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : 1.89204-08
Date Received : September 12, 2002
Description i ACOE Great Bridge

Site ID
Sample ID : WS-4 F

Project # : 351.3335
Collected By : DC
Collection Date : 09/11/02 13:45
Parameter Result Det. Limit Units Method Date Dil.

Lead, Disanlved 0.0086 0.0050 mg/1 6010B 08/17/02 1
Jimfy Hunt)/ ESC Representative
BDL - Below Detection Limit f
Det. Limit - Estimated Quantitation Limit (EQL) // /
Laboratory Certification Numbers:

A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:

The reported analytical results relate only to the sample submitted.

This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
* Mt. Juliet, TN 37122
ENVIRONMENTAL e ey o
SCIENCE CORP Fax (615) 758-5859

Tax I.D. 62-0814289

BsST. 1Y70

REPORT OF ANALYSIS

Mr. Rob Reali September 19, 2002

IMS Environmental Services-Virginia
P.0O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L89204-09
Date Received : September 12, 2002
Description : ACOE Great Bridge
Site ID
Sample ID : WS-5 NF
Project # : 351.3335
Collected By : DC
Collection Date : 09/11/02 14:30
Parameter Result Det. Limit Units Method Date Dil.
T.ead 0.017 0.0050 mg/1 6010B 09/17/02 1

, Al i)
y Hunt)/ ESC Representative

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers: [/

A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:

The reported analytical results relate only to the sample submitted.

This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

.l ENVIRONMENTAL
SCIENCE CORP Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L89204-10
Date Received : September 12, 2002
Description H ACOE Great Bridge
Site ID
Sample ID : WS-5 F
Project # : 351.3335
Collected By : DC
Collection Date : 09/11/02 14:35
Parameter Result Det. Limit Units Method Date Dil.
Lead, Niccolved 0.012 0.0050 mg/1 &0T0OR 0N9/17/02 1

ey

Huntjr ESC Representative

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

Il ENVIRONMENTAL
SCIENCE CORP Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : 1.89204-11
Date Received : September 12, 2002
Description : ACOE Great Bridge

Site ID
Sample ID : WS-6 NF

Project # : 351.3335
Collected By B DC
Collection Date : 09/11/02 15:00
Parameter Result Det. Limit Units Method Date Dil.

Tead 0.025 0.0050 mg/1 6010B 09/17/02 1
N
Ji Hunt;) ESC Representative
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL) //
Laboratory Certification Numbers:

A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-01%97, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note: .

The reported analytical results relate only to the sample submitted.

This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
{615) 758-5858

'E BENVIRONMENTAL
SCIENCE CoRrpP Fax (615) 758-5859

Tax I.D. 62-0814289
EsST. LY7u

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Noxrfolk, VA 23501-1779

ESC Sample # : 1,89204-12
Date Received : September 12, 2002
Description ' ACOE Great Bridge
Site ID
Sample ID : WS-6 F
Project # : 351.3335
Collected By : DC
Collection Date : 09/11/02 15:05
Parameter Result Det. Limit Units Method Date Dil.
Lead.Dissolved 0.011 0.0050 ma/1 60108 09/17/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - EB87487, GA - 923, IN - C-TN-01

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.

Jim Hunt;/ ESC Representative
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12065 Lebanon Rd.
Mt. Juliet, TN 37122

. i ENVIRONMENTAL (615) 7585858
ScIieENCE Corp Pax (615) 758-5859

Tax I.D. 62-0814289
EST. 197U

REPORT OF ANALYSIS
Mr. Rob Reali September 19, 2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L89204-13
Date Received : September 12, 2002
Description : ACOE Great Bridge
Site ID
Sample ID : WS-7 NF
Project # : 351.3335
Collected By : DC
Collection Date : 09/11/02 15:35
Parameter Result Det. Limit Units Method Date Dil.
Lead 0.028 0.0050 mg/1 6010B 09/17/02 1
Jlmmy unt C Representatlve
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
‘=|'!r Mt. Juliet, TN 37122
ENVIRONMENTAL 200 70n-20ms
1-800-7G67-5852
SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289
EsL. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19,2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # :  L89204-14
Date Received : September 12, 2002
Description : ACOE Great Bridge

Site ID
Sample ID : WS-7 F

Project # : 351.3335
Collected By : bC
Collection Date : 09/11/02 15:40
Parameter Result Det. Limit Units Method Date Dil.

Lead,Dissolved 0.011 0.0050 mg/1 60108 09/17/02 1
¢
L
Ji Hunt, / ESC Representative

BDL - Below Detection Limit

Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers: :
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon R4.
* Mt. Juliet, TN 37122
ENVIRONMENTAL (615) 758-5858
1 800 7G7-5059
Sc1ieENCE CorpP ‘ Fax (615) 7585859

Tax I.D. 62-0814289

EsiL. 1970

REPORT OF ANALYSIS

Mr. Rob Reali September 19,2002

IMS Environmental Services-Virginia
P.O. Box L7779
Norfolk, VA 23501-1779

ESC Sample # : L.89204-15
Date Received : September 12, 2002
Description : ACOE Great Bridge
Site ID
Sample ID : S5-1 3.5-4 FT
Project : 351.3335
Collected By : DC
Collection Date : 09/11/02 09:40
Parameter Result Det. Limit Units Reg. Limit Method Date Dil
TCLP Extraction B 1311 09/18/02 1
Lead BDL 0.050 mg/1 5.0 6010B 09/19/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.

J1imply Hunt,//ESC Representative
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12065 Lebanon Rd.

Mt. Juliet, TN 37122

(615) 758-5858
ENVIRONMENTAL

ScIieNCE CORP.

Fax (615) 758-5859
Tax I.D. 62-0814289
Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali Septembexr 19,2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : L89204-16
Date Received H September 12, 2002
Description H ACOE Great Bridge
Site ID
Sample ID H 8$5-2 3.5-4 FT
Project : 351.3335
Collected By : DC
Collection Date : 09/11/02 10:45
Parameter Result Det. Limit Units Reg. Limit Method Date Dil
TCLP Extraction o 1311 09/18/02 1
Lead BDL 0.050 mg/1 5.0 6010B 09/19/02 1

Jimghy Hunt, ESC Representative
BDL - Below Detection Limit

Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA ~ I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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* 12065 Lebanon Rd.
Mt. Juliet, TN 37122
ENVIRONMENTAL e e ot
SCIENCE CORP Fax (615) 758-585%9

Tax I.D. 62-0814289
¥sT. 191U

REPORT OF ANALYSIS
Mr. Rob Reali September 19,2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : 1.89204-17
Date Received : September 12, 2002
Description : ACOE Great Bridge
Site ID :
Sample ID : SS-3 3.5-4 FT
Project : 351.3335
Collected By : DC
Collection Date : 09/11/02 12:05
Parameter Result Det. Limit Units Reg. Limit Method Date Dil
TCLP Extraction - 1311 09/18/02 1
Lead BDL 0.050 mg/1 5.0 6010B 09/19/02 1

ey o

Jighy Hun;/ ESC Representative

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers: 4

A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:

The reported analytical results relate only to the sample submitted.

This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd4.
* Mt‘, Juliet, TN 37122
ENVIRONMENTAL s ros oans

ScIENCE CORP.

Fax (615) 758-5859
Tax I.D. 62-0814289
Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19,2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : 1.89204-18
Date Received : September 12, 2002
Description : ACOE Great Bridge
Site ID :
Sample ID : 85-4 5-6 FT
Project : 351.3335
Collected By : DC
Collection Date : 09/11/02 13:30
Parameter Result Det. Limit Units Reg. Limit Method Date Dil
TCLP Extraction - 1311 09/18/02
Lead BDL 0.050 mg/1 5.0 6010B 09/19/02
S
Jy¥mmy Huntf, ESC Representative
BDL - Below Detection Limit i
Det. Limit - Estimated Quantitation Limit (EQL) j/
Laboratory Certification Numbers: L

A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:

The reported analytical results relate only to the sample submitted.

This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.

Mt. Juliet, TN 37122

(615) 758-5858
ENVIRONMENTAL

ScieNCE COrp.

Fax (615) 758-5859
Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Rob Reali September 19,2002
IMS Environmental Services-Virginia
P.O. Box 1779
Norfolk, VA 23501-1779

ESC Sample # : 189204-19
Date Received : September 12, 2002
Description : ACOE Great Bridge
Site ID
Sample ID : S8-5 3-5 FT
Project : 351.3335
Collected By : DC
Collection Date : 09/11/02 13:55
Parameter Result Det. Limit Units Reg. Limit Method Date Dil
TCLP Extraction - 1311 09/18/02
Lead BDL 0.050 mg/1 5.0 6010B 09/19/02

o Mol

JFmy Hun;ﬂ ESC Representative

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - EB7487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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ENVIRONMENTAL SCIENCE CORPORATION
QUALITY/CUSTOMER SERVICE SURVEY

[ CLIENT INFORMATION: PROJECT INFORMATION
Client Company Project Name:
Client Contact " Project No.

INTRODUCTION:
We at Environmental Science Corporation would like to ask you to help us improve our service and provide better value to you our client

by answering a few short questions that rate our performance on a scale of 1 to 5. A rating of "1" indicates we did NOT meet your
requirements: a rating of "3" indicates we met your requirements: and a rating of "5" indicates we exceeded your requirements.

Timeliness Were our reports delivered on time?

i
[AS 3
W W
RN

Wy

Did we return your calls promptly?
Did we solve problems quickly? 1 2 3 4
Comments:
Quality Did the Report meet your project requirements?
Did the data meet your project requirements? N 12 3 4 5
1 2 3 4 3
Comments:
Dependability Did we keep our promises? ’ 1 2 3 4 5
Did we exhibit our ability to solve problems? 1 2 3 4 5
Comments:
Cooperativeness: Were we courteous and responsive? 1 2 3 4 5
Were we flexible? 1,2 3 4 5
Did we take care of your issnes?
1 2 3 4 5
Comments:
Communication: Were we easy to contact? 1 2 3 4 5
Were our responses prompt and informative? 1 2 3 4 5
Did we provide sample receipt information? - 1 2 3 4 5
Did we provide status/updates as necessary? ° 1 2 3 4 5
. How well did we handle emergencies? 1 2 3 4 5
Comments:
Overall—Please grade the following
Your Technical Service Representative (TSR) 1 2 3 4 5
¢ Onr performance against scope 1 2 3 4 5
Our communication 1 2 3 4 5
Our report 12 3 4 5
Our invoice 12 3 4 5

Closing :
Thank you very much for your time. We very much appreciate your willingness to respond to this survey. Each survey will be reviewed

by our Client Service Director We would like to ask you one final question.
Is there anything that you would like to comment on that was not covered in this survey?

L.

2.

3.

Please return survey by:
Fax: 615-758-5859
To email a copy, see our web site at www.envsci.com




Company Nzme/Address: Alternate billing information: _ >3mEOo:~mwgmq\ﬂﬂmhmE<m WMMM Omww y
IMS Environmental 1 . ; Prepared by:
Services-Virginia »

NVIRONMENTAL
P.O. Box 1779 L
Norfolk.VA 23501-1779 SCIENCE CORP.
12065 Lebanon Road
: 11 < : ; it to: : Mt Juliet, TN 37122

Reportto: 7 g ﬂNL.r\ Lo | . Email to CQLeen |, @ T € rw ol iet, T

Froject . . , ICity/Sat : -

oo A(C€ Gt Grdse ER Phone (s10) 767,955

Fhone: Client Project #: ESC Key: one (800) i
one: (7571 436-3000 FAX (615) 758-5859

FAX:  (757) 436-5266 B35 3335

Collected by: Site/=acility ID#: P.O# - w =

Collected by (signature): |Rush?] (LabMUST Be Notified ) | Date Results Needed: o ;

____ SameDay....... 200% No. |*=¥ g
NextDay.. . ... .. 100% Email? __No_AYes . :M
TwoDay......... 50% of
Packed on Ice N kw e FAX? |20m<mm e -
— Cntrs| | > ﬁ..w
Sample ID Comp/Grab Matrix* Depth Date Time : Remarks/Ccntaminant Sample # (iab only)
51 NF e | Mo | Nx | ahle | pw |4
Wog ¥ oo | i X
s NE s | |
WeL T n% |y K
Vb P
We 3 NF 2% |, %
W53 F 235 |\ X
s 4 N¢ (%35,
WS4 ¢ 1315 , K
a
W3 5NF ¥ 1490 o
*Matrix: 85 - Soil/Solid GW - Groundwater WW - WasteWater DW - Drinking Water OT-Other______ pH
Remarks:

Flow

mm.:@NMn\cﬁ (Signature)

Datg: Time: Received by: (Signature)
e 0hs w,
{

amples returned via: JuPs
FedEx [ Courier ]

xm_m:mim:mn by: (8 Dmnmd Time:
¢
Relinquished by: (Stgng Date: Time:




nova:v\ZmBm,\\yaa_,mmm” >:m3m8c:=:c533&%3” Analysis/Container/Preservative Chain of Custagdy
. T e s Page & of
IMS Environmental - = « Preparedby;
Services-Virginia L - »
P.O. Box 1779 & = " ENVIRONMENTAL
Norfolk.VA 23501-1779 E - = SCIENCE CORP.
. e , 12065 Letanon Road

WO S 4 y )4 15% |\

i i e : Mt. Juliet, TN 37122
Report to: TMS 25 (Tewl, Fmail .a;,N\ﬁ ol @ TosSEnu. (oh o
Project s S et e : (City/Sate _ Phone (615) 758-5858
Bescription: Acoe Cre Be R\M € Collected Phone (800) 767-5859
Phone: (757} 436-3000 Client Project #: A ESC Key: FAX (615) 758-5859
FAX:  (757) 436-5266 350 3535 . ‘
Collected by Site/Facility ID#: P.O#: ) ;
DC 224 C | O
Collected by (signature): [Rush?] (LabMUST Be Notified ) | Date Results Needed: iu w
Same Day....... 200% No. |&—. g
NextDay........100% Email? __No__Yes n Nluw e
TwoDay... ...... 50% of | 3=
Packed on Ice N .)u\ " FAX? _.No_Yes fo %
7 Cntrs %M,w hw‘
Sample 1D Comp/Grab Matrix* Depth Date Time : T Remarks/Contaminant Sample # (lab only)
Ws 5¢ W | Ho [ N]x Talaly] 4] % _3920% [0
Wg bt , 595 v X .
AREZ 14 1925 X 15

“Matrix: $8- Soil/Solid GW - Groundwaer WW - WasteWater DW - Drinking Water OT - Other

pH Temp

Remarks:
Flow Other

ySamples returned via: uPs
FedEx [ Courier O

 (lab use only).

Mﬂﬂ&» .ﬁmﬁm&.m Received by: Awa:wz:,mv

— )
Date: Time: Received by: (Signatu

Date: Time:

L_




Company Name/Address:
IMS Environmental

Services-Virginia

P.O. Box 1779
Norfok.VA 23501-1779

Alternate billing information:

AR T U

rain {AEAL(), |4 £l Comy

Chain of, Custqdy
Page wwl of |

Prepared by:

¥ ENVIRONMENTAL

SCIENCE CORP,

12065 Lebanon Road
Mt. Juliet, TN 37122

Project mo , , (City/Sate Phone (615) 758-5858
Desciiption: p 2 @@ﬁ\ e [Collected Phone (800) 767-5859
Phone: (757) 436-3000 Client Project #: ESC Key: i
P FAX (615) 758-5859
FAX:  (757) 436-5266 wmﬂ %355 o u
Collected by: bﬁ“ Site/Facility ID# P.O#: NVNEA.\
Collected.y (signatur [Rush?] (LabMUST Be Notified) | Date Results zz\%e
Same Day....... 200% No.
\ NextDay........ 100% Email? _No l\\<mm
Packed on Ice N Y ¢ oDy o0% FAX? _No“Yes oM . e
ntrs|
Sample ID Comp/Grab Matrix* Depth Date Time Remarks/Contaminant Sample # (lab only)
1 GUh | G- 554 é@ e ;
w,m 3541 045
553 3.5-47 {106
S5k 54 H 1P
95 v YV [3-5(1] ¥ 355

*Matrix: 88 - Soil/Solid GW - Groundwater WW - WasteWater DW - Drinking Water OT - Other pH Temp
Remarks:
Flow Other
Relingyighed §¢: (Signature) Date: Time; Received by: (S amples returned via: - (ab use only
A y: (Signature) g urPs {lab use only)
§ »Az’@\ g»@ wd FedEx [ Courier L] ! . 7
xm::.nsm:mu by: (Sig Ommm”, Time: -
ﬂm?pgmj@a by: (Sign \ Date: Time:




[

|

[

b b

I Y

YERSAR, Inc.
Enviranmentsi Risk Management

Log of Boring SB-1

Page fof 1
- 57 _
= © 85 a4r &8 B 2
= = = Q _ [~} . . g
= : 88 22 2 g5 98 Lithalegic Sescription
& 2 Da 65 2 a= & =
= m -t NZ o Ne— D0
lTopsoil
-2} Gray to tan coarse tg medium SAND
_ .ol with same pebbies. Ng odars
| o , ,
s No Recovery, characterized soils
-1 using cuttings
[ 2z 5 0.0

e 1

Same as above but wet. Passible
arganic adors

Job Name

Geolagist

Great Bridge North Approach

Oepth ta water

Job Number _2876.002

Signature

Clent Name __Amy Corp of Engineers

Orll Method __HSA

Baoring Number _ S8-1

Date Conpieted __8/21/85

Mike Bruzzesi

Date __B/21/85




VERSAR, Inc.

Environmental Risk Management LOQ Of Boring MW"‘2/SB"‘2

n _Page 1of 1
el
’ — % £
l = © 985 o5& % 2 Well Contruction
= @ @ £ €9 go - BE A5 Lithologic Description
& T E 2 %% ®582 Bz QS Summary
o o =l et ot DRE e ey [y
! Asphait S o Nl o B
-:-! Gray medium to coarse SAND AmmA
B with arganic materials and adars % 'T‘
5 f o %‘lu
b g7 = 3
l e (&1 % Fmy fin o
Bar Loawe. E 1. 1= 5
f Fe == =
i :.:.:_ 3 & e~ 4 %
l ey 5 3 A 5 H ]
B 5] i e
S Mol oLl
._'..':: e [ E x®
R o gl
e 2 ] [=
l 3 & 2 i 1
c.-‘ O . S "4 m
oo L - .
o 1 g" 0 - i ] el B
| -] Same as abave, wet 2 [-|= ®
I 8 T P 2
—10 4 ] & F.3==}.
ol e ol e
l b=l
15 c B AL N g
l Job Name __breat Bridge North ADPraach pare Starteq . 8/21/95 Drill Method _HSA
Job Number _2878.002 Date Completed __8/21/85 Casing Diameter 2"
Client Name __Army Carp of Engineers Total Depth 14.12 Feet BEG Screen Interval 3 to 15 Feet BEG
l Location __Great Bridge, Virginia - Water Level __3-90 Feet BEG Slot Size __0.010
Boring Number __MW-2/S8-2 Suriace Elevation __MSLD Drilling Ca. __Connelly and Assaciates
. Geolagist __Mke Bruzzesi Signature Date




VEASAR, Inc.
Environmental Risk Management

Log of Boring SB-3

Page 1 of 1
=~ b= B -
= ® 85 £ & o8B 2
= 3 £3 gg & sf i Lithologic Description
a X2 30 E o g O €
[ 2 h-NT] Q — QE g >
Q =21 < o< nNZ o (72— [72]
Topsail
- 5 H/2' © 0.0 {Nao Recavery, used cuttings to characterize soils)
- <1 Gray medium SAND with littie clays and
-] silts. Organic adars
Job Name __Great Bridge North Approach

Geolagist

Depth to water

Job Number ._2878.002

Signature

Drif Method __HSA

Client Name __Army Corp of Engineers
Boring Number __SB-3

Mike Bruzzesi

Date Compieted ._8/21/85

Date __8/21/85
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YEASAR, Inc.
Envirgnmental Risk Management

Log of Boring MW—~1/SB-4

Psge tof ¢
— =72 —
= » T o B B 2 well Cantruction
=3 ® ® E @3 Eg 2 ?Exg 35:;: Litholagic Descriptian
o o E 2 3§ s58 Bz g S Summary
] a = o - T NZ o N—= 2D W l—-—-—-———]
Asphalt e =7
-ro1 Brown Coarse ta medium SAND A ¢
Bl -] with pebbles and strong petroleum
o adars
ST “p _ F ®
£ |
B 4 ¥l =} @
o J= o
- '..- g ~1=I-. §
o =l &
R - - | = m
| 5 H/2" Q" 5 - fF = Lyl =t
e b J=q
we o i =
. z 0 “H -2 Same as abave with wood encauntered c i-J=TI-
ang petroieum odors & =1i-
— X a =1 =
T I 5
— | ] ‘..':': = . E T . =
B K-
e =) =
—10 3 .0=]-
S 1.7=1.
HA O tge 0 R =
~— I 2 <1 Tan coarse to medium SANLL. Wet =
2] with petrolesm odars 4=,
| ] =T-
15 r LI=EY ¥

Job Name _ Breat Bridge North Approach paic ciarteq . 8721785

Job Nunber _2878.002 Date Completed _8/21/85
Cient Name __Army Carp of Engineers Total Depth __15:08 Feet BEG
Lacation __Great Bridge, Virgnia - Water Level _ 508 Feet BEG
Boring Number _ MW—1/SB-4 Surface Elevation __MSLD

Gealogist __Mke Bruzzesi Signatwe

Oril Methog _HSA

Casing Diameter __<.

Screen Interval 3 to 15 Feet BEG

Slat Size __0.010

Driling Co. __Conmetly and Associates

Date
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VERSAR, inc.
Envirarmental Risk Management

Log of Boring SB-5

Page 1 of 1
e o}
wod o -—
= B 25 4r & Wm
£ § 53 82 & sz 9l Litholagic Description
@ 5 53 a§ g 0 b=
] 2 9] =X T nNnZ o [ = g wn
Asphait

| 2| Bray coarse to medium SAND
5 oo oo F

!

1
— ]
| e s L _

2 Ng Recovery, used cuttings to

3 characterize sais
. 8 - Brown medium SAND with little silt,

| Wet waod, no odars
~

e

Job Name

Geologist

Great Bridge North Appraach

Depth ta Water

Jobr Number __2878.002

Signature

Client Nane _ Ay Corp ot Engneers

Drill Method __HSA

Baring Number SB5

Date Conpieteq _ 8/21/86

Mike Brurzesi
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VERSAR, Inc.
Environmental Risk Management

Log of Boring SB-6

Page faf ¢
=
=~ h- —_
= ® 8% 58 o8 2
= = > — (=% —_— . M N ¥
= 4 g2 g-g = g5 8 2 Lithatogic Descrigtion
o 2 v 0 = @@= O >
L] m o o = =4 NZ o = oW
. Asphatt
5] Medium brown medium SANDS with
[ ¥.| biack arganic materia)
5 1 g I o
t £
| %
L 1 K&
| f 3" T
5 -.-| Same as above. Woad encountered
9 S
| 1 _:.-.

Job Name

Geaolagist

Great Bridge North Approach

Depth to Water

Job Numbar _2978.002

Signature

Client Nane __Army Corp of Engineers

Dri% Nethod ._HSA

Boring Number __S6-8

Date Completed __8/21/85

Mke Bruzzesi

Date _8/21/85




|

|

r -t

VEASARA, Inc.

Environmental Risk Management LOQ Of Borlngpg?;r?f
p— H‘U —
s 2 28 o5 8 o3 2
g:a g EE ‘gg El‘% E’E ? 2 Lithalogic Description
o 2 oa "W = @2 G >
= @ == ©tZ a us Sn

H Asphalt
% Concrete

— 5 P ° .| Gray medkim SANDS with littte
18 " - | silt and trace clay. 3-inch humus layer
| 50/4" “+ | and B-inches af wood with a strong
. . +} putrid odor
— 0 n . I
. *| No Recavery, used cuttings to
\ ."+| characterize soils {woad blacked spogn)

Jab Nane __Great Bridge North Approach Depth ta Water

Jab Number __2978.002 Signature

|ctent Name _Amy Corp of Engineers Dril Method _HSA _
Boring Number __SB=7 ' Date Conpleted __8/21/85
Geologist . Mike Bruzzes! Date _ 8/21/95
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VEARSAR, Inc.
Environmental Risk Management

Log of Boring SB-8

Page 1ar
=
— =] —_
= & 28 .5 5§ o 2
= = > - o -— . . - .
= g €3 %E E 25 8 £ Lithologic Description
] = Do WS = ®™WE o=
fam] o < wZ e oS Sa
nphalt
-} Gray mediun SANOS with same clay and
[ " little silt. Wood present. Na odars
| 2 e o - |-
W r -,

L i
— : 1S ¢ Medium brown SAND with organics

3 _' -
- 7
- & I

Geologist

Job Name __Great Bridge Narth Approach

DOepth to Water

Job Number __2876.002

Signature

Oril Methgg __HSA

Clent Name __Army Carp of Engineers
Boring Number _ SB-8

Date Completed _8/21/85

Mike Brurzesl
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VERSAHA, Inc.
Environmentsf Risk Management

Log of Boring SB-9

.
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L
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Yage

Page 1of ¢
et v
= = —
= 8 25 .y 8 o% 2
= I - . . -
= ] 3 g2 p F Lithalogic Oescription
@ 2 wva RS = BT O >
= 18] e o =4 N o V== W
Asphalt
oi Gray medium SANDS with arganic matter

— 5 3 g o i

1

i
_ 1 .v::.o

| . ]
- 2 23 ° KB <11 Medium brawn coarse to medium clean

4 i SAND same argamic matter, Strong
| g = petraleum odors

Jab Name

Geologist

Great Bridge North Approach

Depth ta water

Jab Number _287B.002

Signature

Client Name __Army Corp of Engineers

Drill Methad __HSA

Baring Number se-¢

Date Completeq __8/21/85

Mike Bruzzes!

Qate _ B/21/85
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VERSAR, Inc.
Environmental Risk Management

Log of Boring SB-10

Page 1of 1
-0
f— b=l —
= © 85 or 5 o% 2
£ $ &3 ‘gg a E.E 0 é Lithalagic Description
Q L © 3 o g 9 wT N o~
] m =L NZ o thex W0
Asphalt
o Concrete
o:< Gravel
— l’ﬂ
PRENTS R . ,
Bl 5 3 2 2 <-| Medium brown coarse to medivm clean
3 | SAND with strong petraleum odars,
| 3 =<4 shell fragments

Jab Name

Boring Nu
Geologist

Great Bridge Narth Approach

Depth to Water

Job Number __2878.002

Signature

Dril Method _HSA

Chient Name __Army Corp atf Engineers

mber __SB-10

Date Compieted a8/21/95

Mike Bruzzesi
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YERSAR, Inc.

Envirgnmental Risk Management

Log of Boring SB-11

Page 1of 1
e = U —
E :E E g oo E. m-l'a by
= $ 82 822 szail Lithalogic Description
[ 2 3 3 o g a WE o~
[ m =L T NZ o Ne D W0
1 Asphait
— 5 g 18 2 .1 Medium brawn medium ta coarse
> -] SAND with strong petrolesm adars.
| 3 | Shell fragments

Job Name

Geologist

Great Bridge North Approach

Depth to Water

Job Number _2878.002

Signature

Cent Name _ Army Carp ol Engineers

Dril Method _HSA

Boring Number _ SB-11

Date Completed _8/21/85

Mike Bruzzesl

Date _ 8/21/85




YEASAR, Inc.

Environmental Risk Management Log Of Borlng gg?!?}
l— =0 —_
= 2 E 5 ooy g o5 £ : .
= g 35 go = B35 a8 Lithalagic Description
& 2 g 9GS = ®@F h >
o] m - or nNne a = D!
oY) Asphalt
.1 Concrete
— 5 g 8 ° | Gray coarse to medium
7 | SAND with slight {possible) petralecm
| f adors
Job Name __Great Bridge North Appraach Depth ta water
Job Mumber __2878.002 Signature
Cient Name __Amy Corp of Enginears Oril Method __HSA
Boring Number __SB-12 Date Completed _8/21/85
Geologist __Mke Bruzzesi Date _8/21/85




VERSAR, Inc. .
Environmental Risk Management Log Of Borlng Mw 4/2089_11%
2 a
= - 3% ®
= € 2% w382 0% 3 well Cantryction
= o » ¥ 88 go 2 gzwid Lithaiegic Description
& © € 0 %8 ®E52 &S5= &% Summary
[m] ] = < nNZ N D0 r'__"‘"'—:
1
a: grave! PP
T p 1.
b r . .]]
-:'.' L=} . h E
— - . = A e el Y
o Dark gray coarse to medium SAND a JE — n
Q J=]" ®
o | 121 |3
— -v2| Light gray coarse to medum SAND a =i <
25 2 |42 g
s | " ._.'. . —
5 [ 24 8o | Medium brown coarse to medium SAND 5 (=4
| -4 with organic matter and strang w || =
| 2 -‘,:f- petrolpum odars & o
" i . [E1-
R b =1
e 1=
- -t O | -
@ d=1- ]
bl j— m
= Q —_ o
ey = =i - =
| = =i =
..'.:_. 75 b p— N U:g
2 =
—10 s =l
15 &4 ¥y [i=l.] ¥
Job Name Great Bridge Narth Approach Jate Started 575!)‘95 Oril Methad HSA
Job Numper . 2978.002 Date Completeq __8/21/85 Casing Dlameter __ 2
Client Name Army Corp af Eng'naars Total DEDU’I 14.75 Feet BEG SCT_EEH Interval 3-15" Feet BEG
Lacatian Great Elridge. Yirginia Water Leve 4.84 Feet BEG Slot Size 2.010
Boring Number __MW-4/5B-13 Suriace Elevation __MSLO Drifing Co. __Connelly and Assaciates
Gedlagist __Mke Bruzzesi Signature Date




YERSAR, Inc.
Environmental Risk Management

Log of Boring MW-5/SB-14

rr—r-r— r
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Pzge 1o 1
= . % =
[~ o ,_,E, ay & m@ % . well Cantructian
= ) w § ®0 ©al 25 0 £ Litholagic Description
oy = E & 30 SE o 2 a Summary
[ L] E o 9on WS = o v =
L] o =~ m =L C NZ o Ne= 2w I__ﬁ
Asphalt sl
T b«
." . - f -;]
e "'_'- ﬁ -E S T P g
A @ FoI=T. @
o |45 =" @
o =1. 2
| i 5 e . , - 1= 5
: socl Gray medium tg coarse ta medium g = <
i ->+7 SAND with strong petroleum adars =4 =" o
5 ! £ ML
N 5] -
& =t
'_:.’- = .‘. —
o, @ N
@ =
— o & .= x
-] L= o
- o . o
| | 4 = 1=} b4
4 2 2 =+ Same as abave, wet s [-a=]- &
e ¢ N el IR n
8 - s |- 1=
.—10 B Nt & 1=t
S 1=,
2o & J=]-.
15 &N y Ll=[.] ¥

Jab Numb

Job Name _Great Bridge North Approach ..o Starteq _ B/21/95

er _2978.002 Date Completeq _ 8/21/85

Client Name __AfmY Carp of Engineers  yous peptn __14.28 Feet BEG

Qrik Method __HSA

Casing Diameter Z

SDTEEFI Interval 3 to I5 Feet BEG

Location _ Great Bridge, Virginia - Water Lavel _ 4.90 Feet BEG Slot Slze __0.010
Boring Number __MW-5/SB-14 Surtace Elevation ___MStD Oriting Co, _Connelly and Associates
Geolagist __Mke Bruzzesi Signature Date
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YERSAR, Inc.
Envirenmental Risk Management

Log of Boring SB-15

Page faf |
s =% —_
= B 5 vs & 23 2
< 7 83 g2 & a3 » é Lithotagic Description
o 2 og 5 o BE B >
(o=t o = nE ad wvusS Sa
Asphalt
5 1 g 18 "o :
1 Gray coarse ta medium SANDS
! ]
- 3 o]
- 3 s 2 LI = . ,
4 -2 Medium red/brown to gray coarse to medium SAND with
a -] medium SAND with organic matter and arganic and
i ..t Sewage odars

Job Name

Boring Nu
Geologist

Great Bridge North Appraach

Depth to Water

Jab Number __2878.002

Signature

Chent Name __Army Corp ot Engineers

Dril Methad __HSA

mer _ SB-IS

Date Conpletad .__8/21/85

Mike Bruzzesi

Date _ 8/21/95




VERSAR, Inc.
Environmentsf Risk Management

Log of Boring SB-16

Page 1 of |
| — = —_
= o 2% . % vE 2
= ¥ [— - - 5 - : o . - .
= z &8 22 = E';'B o oe Lithalagic Bescriptian
[ 2 5g§ DS = ®©E 0 =
= m % oC Nz o D= D W
Asphait

| VT = _

5 ’; @ v Dark brown coarse to medium SAND

3 %] with some fines and arganic material

Jab Name

Gealagist

Great Bridge Narth Approach

Depth to Water

Job Number _2878.002

Signatwre

Chient Name __ATmy Corp of Engineers

Orilt Method __HSA

Boring Nunber __ SB-18

Date Conpleteq _ 8/21/85

Mike Bruzzesl

Date _ B/21/85
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VERSAR, Inc.
Environmental Risk Management

L.og of Boring MW-3/SB-17

Page ! of 1
=~ T7 _
— o EE w5 4 2T B Well Cantruction
‘:5, @ o 4 QE ea e 85 A2 Lithologic Descriptian
D I E B ©a GE S E< & = Surmary
o o - O = NZ a s 3o —
Asphalt e P
- T 0
r . .':—l
=] . [
| £ J S B o
2k | = &
= =1 @
[ I 18" 0 _ _ g1 ¥Ii= z
| Medium brown coarse tg fine SAND a b t—= - =
i na adars =g iyl Y [
= =1- a
- 5 2 = =l
[ 43 r —
[7s] —_ .
:. & =|
A o --
-2 & .
b o o =\ - -
A w =1 =]
SO = =T @
S « —. o
| { . 0 = =i b=
20 w-| Same as above, wet 2 =i- £
) B w =1. v
2 o Z =1
10 2 i 2 V1L
it 1=t.
.._‘.,:. E\.I . — S
i e
— ) =1
15 b ¥y =t ¥

Job Name

Job Number __2970.002
Clent Name __Army Carp af Engineers
ll.ocation Great Bridge, Virginia

Boring Number __MW-3/SB-17
Geolagist __Mke Bruzzesi

Great Bridge Narth Approach pate started . 8/21/85

Dritl Method _HSA

Date Camplateqd _0/21/85

Casing Dianeter __2"

Total Depth 1430 Feet BEG

Screen Interval 3 ta 15 Feet BEG

water Leve) __3.00 Feat BEG

Siat Size 0010

Surtace Ekevation _ MSLD

Drifing Co. __Connelly and Associates

Signature

Date
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VYERSAR. Inc.
Environmental Risk Management

Log of Boring SB-18

P3ge 1407 :
p— =0 _
= = 2§ o5 & o® 2
= > Lo & = . . .
= § 83 S8 L2 BEZ ol Litholegic Descriptian
o > 0 EE o EZ O E
[ D og O3 &= @ o=
(=1 D = nZ a ns IS¢
Rl Foran

L 5 1 8 0 o , .

1 - Medism gray coarse ta medium SAND,

i wet. No gdars
L. 3

Job Name

Gealogist

Great Bridge North Appraach

Job Numper 2878002

Depth to Water

Signature

Chent Name __Army Corp of Engineers

Drit Method _HSA

Boring Number __SB-18

Date Campleted __8/21/85

Mike Bruzzesi

Date _8/21/85
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Table 1 o
Groundwater Measurement Data

Great Bridge Bridge-North Approach Site
U.S. Army Corps of Engineers
Chesapeake, Virginia

MW-1 9/7/95 8.63 4. . 3.69
11/10/95 5.12 3.51
MW-2 9/7/95 7.49 3.81 3.68
11/10/95 422 3.27
MW-3 9/7/95 7.38 4.31 3.07
11/10/95 3.49 3.89
MW-4 9/7/95 8.37 4.69 3.68
11/10/95 454 3.83
MW-5 9/7/95 8.46 477 3.69
11/10/95 473 3.73

NOTE: Groundwater elevations relative (based on an assumed bench-mark of 15 ft.).
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Table 1
Groundwater Measurement Data

Great Bridge Bridge Site
U.S. Army Corps of Engineers
Chesapeake, Virginia
DEQ-PC #93-0247

94GBW-1 | 9/14/94 4.77 1.70 3.07
5/8/95 272 2.05
94GBW-2 | 9/15/94 5.78 2.40 3.38
5/8/95 3.42 2.36
94GBW-3 | 9/14/94 4.65 1.50 3.15
5/8/95 2.60 2.05

NOTES:

Groundwater elevations relative (based on an assumed bench-mark of 5.78 ft.).
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Great Bridge - Road Repl acenent 4236208R

SECTI ON 02210
SUBBASE
10/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

AASHTO T 191 Density of Soil In-Place by the Sand- Cone
Met hod

AASHTO T 205 Density of Soil In-Place by the
Rubber - Bal | oon Met hod

AASHTO T 238 Density of Soil and Soil - Aggregate
I n-Place by Nucl ear Methods

AASHTO T 239 Moi sture Content of Soil and Soil

Aggregate I n-Place by Nucl ear Met hods
U S. ARW CORPS OF ENG NEERS
EM 385-1-1 (1996) Safety and Health Requirenents
VI RG NI A DEPARTMENT OF TRANSPORTATI ON ( VDOT)

VDOT RBS (January 1994) Road and Bri dge
Speci fications

VTM 1 Laboratory Deternination of Theoretical
Maxi num Density and Opti num NMbi sture
Content of Soils, Granul ar Subbase and
Base Materials

VTM 7 Atterberg Linmts

VTM 8 Conducting California Bearing Ratio Tests

VTM 25 Dry Preparation and Mechani cal Anal ysis of
Soil's

.2 MATERI ALS

Material shall conformto the requirenments of VDOT RBS Section 208 except
where other types of aggregate material are specified in the Contract, in
whi ch case the applicable specifications governing the material shall apply.

SECTI ON 02210 Page 1



Great Bridge - Road Repl acenent 4236208R

1.3 SUBM TTALS

CGovernment approval is required for submttals with a ' GA" designation
submittals having an 'FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
DESCRI PTI ONS PROCEDURES:

SD- 09 Reports

Soi | s Conpaction Tests; GA
Tol erance Tests for Subgrade; GA.

The Contractor's testing | aboratory shall subnmit three copies of al

| aboratory and field test reports directly to the Contracting Oficer
within 48 hours of the conpletion of the test. Required soils tests for
fill, backfill, and subgrade materials shall be submtted prior to
beginning fill and backfill operations.

1.4 DESCRI PTI ON

This work shall consist of furnishing and placing one or nore courses of
m neral aggregate on a prepared subgrade in accordance with the

requi renents of these specifications and in reasonably close conformty
with the |ines, grades, typical sections, and cross sections shown on the
pl ans or as established by the Contracting O ficer.

PART 2 PRODUCTS

Materials for Select Material, Type Il shall conformto the requirenents of
Virginia Departrment of Transportation Road and Bridge Specifications (VDOT
RBS), Section 207. Select Material, Type |I shall conformto the

requi renents of Virginia Departnent of Transportation test procedures
presented in VIM7, VIM8, AND VIM 25. Select Mterial, Type |, hereinafter
also referred to as select borrow, shall be CBR-20 mi ni num

PART 3 EXECUTI ON

The work conducted under this section shall be coordi nated and
acconplished, at a minimum in accordance with requirenents specified in
SECTI ON 01351 SAFETY, HEALTH, AND EMERGENCY RESPONSE ( HTRW UST), EM 385-1-1
and the Contract Draw ngs.

3.1 PROCEDURES

Prior to placenent of the subbase course, the subgrade shall be constructed
in accordance with the requirements of the applicable provisions of Section
02225.

Where the required thickness is nore than 6 inches, the material shall be
spread and conpacted in two or nore |ayers of approxi mately equa

t hi ckness. The conpacted thickness of any one | ayer shall be not nore than
6 inches.
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Subbase shall be placed in successive uniformlayers not exceeding 6

i nches. Before placing, material shall be npistened or aerated, including
material that is unsatisfactory due solely to excess npisture, as necessary
to obtain specified conpaction. The density of each |ayer of subbase

mat eri al, when conpared to the | aboratory maxi num density as determined in
accordance with the requirenents of VIM1, shall conformto the foll ow ng:

% Materi al Retained on No. 4 Sieve Mn. %Density
0-50 100
51-70 95
Percentages will be reported to the nearest whol e nunber.

Not nmore than one sanple in every five shall have a density | ess than that
specified, and the density of such a sanple shall be not nore than 2
percent bel ow that specified.

If the surface of the subbase becones uneven or distorted and sets up in
that condition, it shall be scarified, reshaped, and reconpacted. If the
subbase when conpacted and shaped shows a deficiency in thickness or if
depressions occur in the surface, the Contractor shall scarify such
sections at his own expense before additional material is added.

Field density deterninations shall be perforned in accordance with the
requi renents of AASHTO T 191, AASHTO T 205, or AASHTO T 214; nodified to

i nclude material sizes used in the |aboratory determ nation of density;
with a portable nuclear field density testing device; or by other approved
net hods. When a nucl ear device is used, density determ nations for
embanknment material shall be in accordance with 3.3, SO LS TESTS, herein

3.2 BORROW MATERI AL

Borrow materials shall be obtained fromsources outside the Iimts of
Governnent controlled | and. The source of borrow material shall be the
Contractor's responsibility. Unless otherwi se provided in the contract, the
Contractor shall obtain fromthe owners the right to procure materi al

shal |l pay all royalties and other charges involved, and shall bear all the
expense of devel opi ng the sources, including rights-of-way for hauling.

Borrow materials shall be selected to neet requirenents and conditions of

the particular fill for which it is to be used. Borrow materials shall be

subj ect to approval. Necessary clearing, grubbing, disposal of debris, and
sati sfactory drai nage of borrow pits shall be performed by the Contractor

as incidental operations to the borrow excavation

3.3 SA LS TESTS

Testing shall be the responsibility of the Contractor and shall be

perfornmed by an approved commercial testing |aboratory or nmay be perforned
by the Contractor subject to approval. Laboratory tests for

noi sture-density relations conplete with zero air voids curve, gradation

and Atterberg limts shall be nade in accordance with the procedures
referenced in VIM1, VIM25, and VIM7. Field tests for density and

noi sture content shall be made in accordance with AASHTO T 191, AASHTO T 205,
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or AASHTO T 214 except that nethod AASHTO T 238 may be used to suppl enent
tests by nethod AASHTO T 191. Wen AASHTO T 238 is used, the calibration
curves shall be checked and adjusted using only the sand cone net hod as
described in AASHTO T 191. AASHTO T 238 results in a wet unit wei ght of
soi | and when using this nmethod, AASHTO T 239 shall be used to determ ne

t he noisture content of the soil. Wen soil conditions exist which produce
i nconsi stent results by the nucl ear gauge nmet hod AASHTO T 238, only nethod
AASHTO T 191 shall be used. Where results by nmethod AASHTO T 238 differ
fromthose by nethod AASHTO T 191, the results by nethod AASHTO T 191 shal
govern for contract conpliance.

The following tests are required:

a. A mninmumof one noisture-density test shall be perfornmed for each
classification of fill material backfill material, and existing
subgrade materi al

b. One Atterberg linmts test and one gradation analysis is required for
every six field density tests.

c. A mninmumof one sand cone density test is required for every

si x-nucl ear gauge field density tests or fraction thereof. Wrksheets
of sand density and sand cone calibration shall be submtted to the
Contracting O ficer prior to conmmenci ng work and each tine a new supply
of sand is used.

d. A quart jar sanple of each noisture-density test nmaterial shall be
delivered to the Contracting Officer at the tine the test is obtained.

e. Apint jar sanple of each field-density test material shall be
delivered to the Contracting Officer at the tine the test is obtained.

Field density tests shall be performed as follows: A mninumof one test
per lift per 100 feet of sidewal k or fraction thereof is required for fill
material. A mninmmof one test per |ift per 350 square yards or fraction

thereof is required for fill material. A mninumof one test per 500 square
yards or fraction thereof is required for conpacted ground surfaces prior
to filling. Locations of all tests shall be at the direction of the

Contracting O ficer.
3.4  TOLERANCES

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be of uniformtexture. Light blading during
conpaction may be necessary for the finished surface to conformto the
lines, grades, and cross sections. Should the surface for any reason becone
rough, corrugated, uneven in texture, or traffic marked prior to

conpl etion, such unsatisfactory portion shall be scarified, reworked,
reconpacted, or replaced as directed.

3.4.1 Snmoot hness
Surface of each layer shall show no deviations in excess of 3/8 inch when

tested with 10-foot strai ghtedge. Deviations exceeding this anpunt shall be
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corrected by renoving material and replacing with new naterial or by
reworki ng existing material and conpacting, as required.

Measurenents for deviation fromgrade and cross section shown shall be
taken in successive portions parallel to the road centerline with a 10-foot
strai ght edge. Measurenents shall al so be taken perpendicular to the road
centerline at 15-foot intervals.

3.4.2 Thi ckness

Conpact ed thickness of the base course shall be within % inch of the

t hi ckness indicated. Wiere the nmeasured thickness is nore than % inch
deficient, such areas shall be corrected by scarifying, adding new nateri al
of proper gradation, reblading, and reconpacting as directed. Were the
neasured thickness is nmore than “%inch thicker than indicated, the course
shal | be considered as conformng to the specified thickness requirenments.
Average job thickness shall be the average of all thickness neasurenents
taken for the job, but shall be within % inch of the thickness indicated.

Thi ckness of the base course shall be measured in intervals in such a
manner as to ensure one neasurenent for each 500 square yards of base
course. Measurenents shall be nade in 3 inch dianeter test holes
penetrating the base course.

-- End of Section --
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SECTI ON 02220
DEMOLI TI ON
12/ 97

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

CI TY OF CHESAPEAKE
PFM Public Facilities Manual - Volunme 1-111

ENG NEERI NG MANUALS ( EM)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renents Manua

1.2 GENERAL REQUI REMENTS

The work includes denplition, salvage of identified items and nmaterial s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved fromthe project site daily, unless otherwi se directed, to avoid
accumul ation at the denplition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer and

renoved in a tinely manner. 1In the interest of occupational safety and
health, the work shall be perforned in accordance with EM 385-1-1, Section
23, Demplition, and other applicable Sections. |In the interest of

conservation, salvage shall be pursued to the naxi mum extent possible;
sal vaged itens and naterials shall be disposed of as specified.

1.2.1 Uility Denolition Notes
Uility denpblition notes appearing on the contract drawi ngs apply to al
wor k associ ated wi th abandonment and protection of public utility systens.
Al work shall be in accordance with the City of Chesapeake Public
Facilities Manual (PFM.

1.2.2 Bri dge Contractor Denolition
The Bridge Contractor will denolish and renove rubbish and debris from
their operations. |Itens to be denolished include buildings and other
bridge related itens shown on the contract drawi ngs as renoved by others
excluding utilities.

1.2.3 Roadway Contractor Denolition
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The Roadway Contractor shall denolish, salvage itens fromthe existing
bridge, and renove rubbish and debris fromtheir operations. |Itens to be
denol i shed include, but are not limted to, specified buildings, including
the Operator's House, the culvert bridge, the roadway, the sw ng bridge,
and itens except for those indicated to be sal vaged on the existing sw ng
bridge, which are shown on the contract draw ngs.

An el ectronic copy of the Swing Span Bridge is attached to the Bid
Docunent s.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-08 Statenents
Work Plan; GA. Shoring/Bracing System GA

The procedures proposed for the acconplishment of the work. The procedures
shal | provide for safe conduct of the work, including procedures and

net hods to provi de necessary supports, lateral bracing and shoring when
required, careful renoval and disposition of materials specified to be

sal vaged, protection of property which is to remai n undi sturbed,

coordi nation with other work in progress, and tinely disconnection of
utility services. The procedures shall include a detail ed description of

t he nmet hods and equi prent to be used for each operation, and the sequence
of operations in accordance with EM 385-1-1

SD- 18 Records
Records of Existing Conditions; FIO

A video survey, displaying a visible tine and date record, shall be filed
with the Contracting Oficer prior to the comencenent of anyl and

di sturbing activities including, but not limted to, excavation or
denolition. The survey shall include all features/itens/structures that
coul d possibly be affected by the Contractor's activities. Readings and
observations shall be taken daily and included with the Contractor's daily
i nspection report.

The work conducted under this section shall be coordi nated and acconpli shed
in accordance with the requirements specified in Section 02362 PRESTRESSED
CONCRETE PI LI NG

1.4 DUST CONTROL

The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ectionabl e conditions such as ice, flooding and pollution
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1.5 PROTECTI ON
1.5.1 Prot ecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i nmedi ate action to
protect all personnel working in and around the denplition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be |left standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor knen renove debris or performother work in the i mediate area

1.5.2 Protection of Structures

Fl oors, roofs, walls, columms, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternined to be in stable condition, shall remain
standi ng wi t hout additional bracing, shoring, of |ateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no el enents determined to be unstable are |eft
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as nay be required as a result of any cutting,
renoval , or denolition work perforned under this contract.

1.5.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to renain in place, to be reused, or to remamin the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and nmaintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nay be required as
a result of any cutting, renoval, or denolition work perforned under this
contract. The Contractor shall obtain the services of a registered

Pr of essi onal Engi neer for the design of all shoring and bracing systens
that are required to protect the structural integrity of the existing

bui | di ngs.

1.5. 4 Protection of Trees, Shrubs, G oundcovers, and Wetl ands

Trees, shrubs, groundcovers, and wetlands within the project site which

m ght be danmmged during denolition, and which are indicated to be left in
pl ace, shall be protected by a 6 foot high fence. The fence shall be
securely erected a mnimumof 5 feet fromthe trunk of individual trees or
follow the outer perinmeter of branches or clunps of trees. Any tree
designated to remain that is damaged during the work under this contract
shall be replaced in kind or as approved by the Contracting O ficer

1.5.5 Envi ronmental Protection
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The work shall conply with the requirenments of Section 01560 ENVI RONVENT
PROTECTI ON, Section 13281 ENG NEERI NG CONTROL OF ASBESTOS CONTAI NI NG
MATERI ALS, and Section 13283 REMOVAL AND DI SPCSAL OF LEAD CONTAI NI NG PAI NT.

1.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.7 USE OF EXPLGCSI VES
Use of explosives will not be permtted.
1.8 AVAILABILITY OF WORK AREAS

Areas in which the work is to be acconplished will be available in
accordance with the approved work plan.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON

The work conducted under this Section shall be coordi nated and acconpli shed
in accordance with requirenents specified in Section 01560 ENVI RONMENT
PROTECTI ON, Section 02072 EXCAVATI ON OF PETROLEUM CONTAM NATED SO L,
Section 01351 SAFETY, HEALTH, AND EMERGENCY RESPONSE ( HTRW UST), Secti on
13281 ENG NEERI NG CONTROL OF ASBESTOS CONTAI NI NG MATERI ALS, Section 13283
REMOVAL AND DI SPOSAL OF LEAD CONTAI NI NG PAI NT, and CONTRACT DRAW NG B-7.

3.1 EXI STI NG STRUCTURES

Exi sting structures indicated shall be renoved conpletely. Sidewal ks,
curbs, gutters and street |ight bases shall be renpbved as indicated.

3.2 UTI LI TI ES

Di sconnection of utility services, with related nmeters and equi pnent, are
bei ng performed by others. Existing utilities shall be renpved as

i ndicated. When utility lines are encountered that are not indicated on

the drawi ngs, the Contracting Oficer shall be notified prior to further

work in that area.

3.3 FI LLI NG

Hol es, open basenments and ot her hazardous openings shall be filled in
accordance with Section 02221 EARTHWORK.

3.4 Shattering
Bridge demplition shall be acconplished to the furthest extent practicable
by non-shattering nethods. Shattering neans any net hod whi ch woul d scatter

debris. "Hoe-Ram' or other conparable tools may be used in such as fashion
that fractures but does shatter and scatter bridge conponents into the
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wat er. Conponents that fall into the water nust be picked up before the
next conponent is denolished or before the channel is opened to traffic,
whi chever event comes first.

3.5 DEMCLI TI ON OF SW NG SPAN BRI DGE

a. The Contractor shall consider the close proximty of the two
bridges in determning the effort and nethods required to perform
denolition activities.

b. The existing swing span bridge shall remain operational until the
deck sections are renoved.

c. Existing swing bridge spans shall be renpbved within 14 days after
traffic is shifted onto the new bridge.

d. The Contractor will be allowed 2 conplete closures (3 days each)
and 3 partial closures of the AIWCanal for all denolition and
construction work per Specification Section 01005. Refer to
Specification Section 01005 for additional information and associ at ed
requi renents including coordination with the U S. Coast Quard, the
Bri dge Contractor, and the City of Chesapeake.

e. The Contractor will be allowed to close Battlefield Boul evard

bet ween stations 20+00 and 27+00 for 1 - 7 day period to renove the
swing spans. Prior to the road closure, the Contractor shall enploy
necessary traffic control neasures and institute the detour plan

Battl efield Boul evard shall remamin open to traffic at all other tines.

f. Cosure of Battlefield Boulevard for swing bridge denolition shal
not coincide with allowable closures for culvert bridge work.

g. Contractor shall work 24 hours per day for the duration of bridge
and/ or channel closures. Refer to Specification Section 01005 for
restrictions.

h. Al 20-inch square piles shall be renoved except those indicated to
be denolished in place. Al 20-inch square piles that are indicated to
be denvlished in place shall be denolished to 1 foot bel ow the nudline.
i. Al wood piles shall be denplished to 4 feet bel ow existing grade.
j. Denolition of the swing span bridge shall include, but not be
limted to, foundations, pivot piers, bridge operator's house,
abutnents, and utility disconnections.

k. Contractor shall submt denmolition plan and traffic control plan in
accordance with Specification Section 01005 prior to start of
denolition activities.

3.6 DI SPCSI TI ON OF MATERI AL

Title to nmaterial and equi pnent to be denolished, except Government sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
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proceed. The CGovernnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

3.6.1 Sal vageabl e Itens and Materi al
Contractor shall salvage itens and material to the naxi num extent possible.
3.6.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Governnment property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.6.1.2 Itens Sal vaged for the Governnent

Salvaged itens to renain the property of the Governnent shall be renoved in
a manner to prevent danmage, and packed or crated to protect the itens from
damage while in storage or during shipnent. |Itens damaged during renoval

or storage shall be repaired or replaced to match existing itens.

Contai ners shall be properly identified as to contents. The follow ng
itens reserved as property of the Governnent shall be delivered to the
areas desi gnat ed.

Li st of existing Great Bridge Bridge equi pment to be sal vaged by the
Contractor and delivered to the Great Bridge Reservation:

a. Al Traffic Signals.
b. Al Traffic Gates and Stands.
c. Al Wdges and Lock Bars.
d. Al Span Limt Switches.
e. Al Wedges Limt Switches.
f. Al Mtor and Braking Systens.
(1) 2 Wdge Motors
(2) 2 Turn Mtor Brakes
(3) 2 Span Mtors
(4) 2 Wedge Motor Brakes
g. Transfer Switch.
h. Al Neon "Flashing Signs".
i. Al Navigation Lights.
j. Al Control Relays in Cabinets.
k. Al Circuit Breakers.
. Al Resistors.
m Al Space Heaters.
n. Spot Light.
o. Al Indicating Lights and Push Buttons.
p. Turning Mbtor Track. One Span.
g. Cenerator.

3.6.2 Unsal vageabl e Materi al

Concrete, masonry, and other nonconbustible material, except concrete
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permtted to remain in place, shall be properly disposed of in a
Conmmonweal th of Virginia permtted sanitary landfill facility that has been
approved by the Contracting Oficer

3.7 CLEAN UP
Debris and rubbi sh shall be renmoved fromall work and material storage
areas daily. Debris shall be renmpbved and transported in a manner that
prevents spillage on streets or adjacent areas. Local regulations

regardi ng hauling and disposal shall apply. Al vehicles for hauling
debris shall be covered.

3.8 PAVEMENTS
Exi sting pavenents designated for renoval shall be saw cut and renoved in
accordance with the details shown on the drawi ngs. Estinated average depth

of pavenent is 12".

-- End of Section --
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SECTI ON 02221

EARTHWORK

10/ 97

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2487

AMERI CAN ASSCCI ATI ON OF

( AASHTO)

AASHTO T 191

AASHTO T 205

AASHTO T 238

AASHTO T 239

(1990) dassification of Soils For
Engi neeri ng Purposes

STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
Density of Soil In-Place by the Sand- Cone

Met hod

Density of Soil In-Place by the
Rubber - Bal | oon Met hod

Density of Soil and Soil - Aggregate
I n-Place by Nucl ear Methods

Moi sture Content of Soil and Soil
Aggregate I n-Place by Nucl ear Met hods

U S. ARMY CORPS OF ENG NEERS

EM 385-1-1

(1996) Safety and Health Requirenents

VI RA NI A DEPARTMENT OF TRANSPORTATI ON (VDOQT)

VDOT RBS

VESCH

VTM 1

VTM 7

SECTI ON 02221

Page 1

(January 1994) Road and Bridge
Speci fications

Vi rginia Erosion and Sedi nent Control
Handbook

Laboratory Deternination of Theoretical
Maxi mum Density and Opti num Mbisture
Content of Soils, Granul ar Subbase and
Base Materials

Atterberg Linmts
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VTM 8 Conducting California Bearing Ratio Tests

VTM 25 Dry Preparation and Mechani cal Anal ysis of
Soils, Select Material, Subbases and
Aggr egat e Bases

1.2 DEFI NI TI ONS

This work shall consist of constructing roadway earthwork in accordance
with the requirenents of these specifications and in reasonably close
conformity with the specified tolerances for the |ines, grades, typical
sections, and cross sections shown on the plans or as established by the
Contracting Oficer. Earthwork shall include regular excavation and borrow
mat eri al ; constructing enbanknments; disposing of surplus and unsuitable

mat eri al ; shapi ng; conpacting; sloping; dressing; and tenporary erosion
control work.

1.2.1 Satisfactory Materials

Materials classified by ASTM D 2487 as GW GV GP, SW SP, and SP-SM are
sati sfactory under roadways, entrances, curb and gutter, and within two
feet beyond the of the edge of pavenent or back of curb. Materials
classified by ASTM D 2487 as GN GP, SW SP, or SP-SM are satisfactory as
backfill for in-situ or backfill for trenches except in areas where special
materials are shown on the plans. Materials classified by ASTM D 2487 as
GwW GM @GP, GVM GC, SW SP, SM SC, M., and CL are satisfactory in all
other areas. The above listed materials plus MH and CH are satisfactory
in-situ.

1.2.2 Unsatisfactory Materials

Materials classified by ASTM D 2487 as O., OH and PT are unsatisfactory
in-situ and as any kind of fill.

Unsatisfactory materials also include materials containing roots and ot her
organi c particles greater than four inches in dianeter, stones and rubble
greater than six inches, trash, debris, frozen nmaterials, other deleterious
material, and material which cannot support equi pnent or be properly
conpacted due to excess noi sture.

1.2.3 Cohesi onl ess and Cohesive Materials

Cohesi onl ess materials include materials classified in ASTM D 2487 as GW
GP, SW and SP.

Cohesive materials include materials classified as GC, SC, M, CL, M4, and

CH Materials classified as GMand SMw || be identified as cohesi onl ess
only when the fines are non-plastic.

1.2.4 Degree of Conpaction

Degree of conpaction required is expressed as a percentage of the nmaxi num
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density obtained by the appropriate test procedure presented in VIM1,
abbrevi ated hereinafter as percent |aboratory naximum density.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a ' GA" designation
submittals having an 'FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
DESCRI PTI ONS PROCEDURES:

SD- 09 Reports
Soils Tests; GA

The testing | aboratory shall submt three copies of all laboratory and
field test reports directly to the Contracting Officer within 48 hours of
the conpletion of the test. Required soils tests for fill, backfill, and
subgrade naterials shall be submtted prior to beginning fill and backfil
operations.

SD-13 Certificates

Tenporary silt fences, geotextile fabric silt barriers, and filter barriers
;o GA

Ceotextile fabric shall be tested by an i ndependent conmercial |aboratory
to verify the naterial requirenments specified in PART 2 PRODUCTS. The
contractor shall provide witten docunentation of all tests specified.
Docurentation shall include style, lot, roll nunbers and actual results of
each test. In addition, the nane, phone nunber of the testing |aboratory
and date of testing shall be provided.

1.4 SUBSURFACE DATA

Subsurface soil boring | ogs are attached to Section 01055 SO L BORI NG DATA.
The subsoil investigation report may be exanined at the Norfolk District.
These data represent the best subsurface information avail abl e.

PART 2 PRODUCTS

Materials for Select Material, Type | shall conformto the requirenents of
Virginia Department of Transportation Road and Bridge Specifications (VDOT
RBS), Section 207. Select Material, Type |I shall conformto the

requi renents of Virginia Departnent of Transportation test procedures
presented in VIM7, VIM8, AND VIM 25. Select Mterial, Type |, hereinafter
also referred to as select borrow, shall be CBR-20 mi ninum

Materials for tenporary silt fences, geotextile fabric silt barriers, and
filter barriers shall conformto the requirements of Virginia Departnent of
Transportation Road and Bridge Specifications (VDOT RBS), Sections 242 and
245,

PART 3 EXECUTI ON
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The work conducted under this section shall be coordi nated and
acconpl i shed in accordance with requirenments specified in SECTI ON 02072
EXCAVATI ON OF PETROLEUM CONTAM NATED SO L, SECTI ON 01351 SAFETY, HEALTH
AND EMERGENCY RESPONSE (HTRW UST), EM 385-1-1, and the Contract Draw ngs.

Where required, surface ditches shall be cut on the top of slopes of
excavation or at the foot of slopes of embankment and at such other points
not necessarily confined to the right of way or shown on the plans and
shal | be of such dinensions and grades as directed by the Contracting
Oficer.

Al l ayi ng dust shall be perforned in accordance with the requirenents of
VDOT RBS Section 511.

Prior to the begi nning of excavation, grading, and enbanknent operations in
any area, necessary clearing and grubbing in that area shall have been
perfornmed in accordance with the requirenents of Section 02230 CLEARI NG AND
GRUBBI NG

3.1 ERCSI ON AND SI LTATI ON CONTRCL

Erosion and siltation shall be controlled through the use of the devices
and net hods specified herein and as specified in the VESCH or as is

ot herwi se necessary. The Contracting O ficer reserves the right to require
ot her tenporary neasures not specifically described herein to correct an
erosion or siltation condition

Erosion and siltation control devices and nmeasures shall be maintained in a
functional condition at all tinmes. Tenporary and permanent erosion and

sedi nentation control neasures shall be inspected after each-rainfall and
at least daily during periods of prolonged rainfall. Deficiencies shall be
i medi ately corrected. The Contractor shall nake a daily review of the

| ocation of silt fences and filter barriers to ensure that they are
properly located for effectiveness. Were deficiencies exist, corrections
shal |l be nade i medi ately as approved or directed by the Contracting
Oficer.

When sedi nent reaches approxinmately 1/2 the volunme capacity of the device,
sedi nent deposits shall be renmpved or additional devices constructed as
approved or directed by the Contracting Oficer. Renbved sedi nent shall be
di sposed of in accordance with the requirenents of VDOT RBS Section 106. 04.
Sedi nent deposits renaining in place after the device is no | onger required
shal |l be dressed to conformw th the existing grade, prepared, and seeded
in accordance with the requirenments of VDOT RBS Section 603.

Ceotextile fabric that has deconposed or becones ineffective and is stil
needed shall be replaced. In addition, tenporary erosion and sedi nent
control devices shall be renmoved within 30 days after final site
stabilization or after the tenporary devices are no | onger needed as
determ ned by the Contracting Oficer

a. FEarth Berns and Slope Drains: The top of earthwork shall be shaped
to permit runoff of rainwater. Tenporary earth berns shall be
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constructed and conpacted al ong the top edges of embankments to

i ntercept runoff water. Tenporary slope drains shall be provided to

i ntercept runoff and adequately secured to prevent novenent. Slope
drains may be flexible or rigid but shall be capable of being readily
shortened or extended. A portable flume shall be provided at the
entrance to tenporary sl ope drains.

b. Incremental Seeding: Cut and fill slopes shall be shaped, and
topsoil seed, and mulch shall be applied in accordance with the
requi renents of SECTION 02935 TURF as the work progresses in the
fol |l owi ng sequence:

1. Slopes whose vertical height is less than 20 but nore than 5
feet shall be seeded in two equal increnents.

2. Sl opes whose vertical height is 5 feet or | ess nay be seeded
in one operation.

Seedi ng operations shall be initiated within 48 hours after attaining
the appropriate gradi ng increnent or upon suspension of grading
operations for an anticipated duration of greater than 15 days or upon
conpl etion of grading operations for a specific area.

c. Check Dans and Silt Settlenent Boxes: As an initial item of work,
requi red check dams shall be constructed at 25 foot intervals belowthe
outfall end of drai nage structures.

Straw check dans shall not be constructed in streans and shall be
installed only where designated on the plans to formsettl enment pools.
Settlenment pools shall be cleaned regularly as directed by the
Contracting O ficer, and nmaterial renoved shall be transported and
deposited at locations where it will not reenter the stream or drai nage
ways.

d. Baled Straw Silt Barriers: Baled straw silt barriers may be
substituted for tenporary filter barriers with the approval of the
Contracting O ficer in noncritical areas, such as pavenent |ocations
where filter barriers cannot be installed in accordance with the pl ans
and the requirenents of the specifications, |ocations where the runoff
velocity is low, and |ocations where the Contracting O ficer determ nes
that streans and water beds will not be affected

e. Tenporary Silt Fences, Ceotextile Fabric Silt Barriers, and Filter
Barriers:

1. Tenporary silt fences: Fences shall be erected at |ocations
shown on the plans or determ ned by the Contracting O ficer
Extra-strength geotextile fabric or standard-strength geotextile
fabric with wire fence reinforcenent shall be provided. Posts
shal | not be spaced nore than 10 feet apart Posts shall be
uniformy installed with an inclination toward the potential silt
| oad area of at least 2 but not nore than 20 degrees. Attaching
fabric to existing trees will not be permtted.
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Fabric shall be firmy secured to the post or wire fence. The
bottom of the fabric shall be entrenched in the ground at |east 4
inches. Fabric nmay be spliced only at support posts and with an
overlap of at least 6 inches. The top shall be installed with a
1-inch tuck or reinforced top end section. The height of the
finished fence shall be a nominal 35 inches.

2. Geotextile fabric silt barriers: Existing fences or brush
barriers used along the downhill side of the toe of fills or bel ow
pi pe cul vert installations shall have standard-strength geotextile
fabric attached at specified |ocations. The bottomof the fabric
shal |l be entrenched in the ground at |least 4 inches, and the top
shall be installed with a 1-inch tuck or reinforced top end
section.

3. Tenporary filter barriers: Barriers shall consist of
standard-strength geotextile fabric or 10-ounce burlap fabric and
shal | be securely fastened to wood or netal supports that are
spaced at not nore than 3-foot intervals and driven at |east 12
inches into the ground. At |east three supports shall be used. The
bottom of the fabric shall be entrenched in the existing ground at
| east 4 inches. The tenporary filter barrier shall be at |east 15
but not nore than 18 inches in height. The top of the fabric shal
be installed with a 1-inch tuck or reinforced top end section

Tenporary filter barriers shall be installed in ditch |lines and at
tenporary locations as directed or approved by the Contracting

O ficer where construction changes the earth contour and drai nage
runof f.

f. Sedi nent basins: Sedinent basins are required if runoff froma
wat er shed area of three acres or nore flows across a disturbed area.

3.2 DRAI NAGE AND DEWATERI NG
3.2.1 Dr ai nage

Surface water shall be directed away from excavati on and construction sites
so as to prevent erosion and underm ning of foundations. Diversion ditches
di kes and gradi ng shall be provided and mai ntai ned as necessary during
construction. Excavated slopes and backfill surfaces shall be protected to
prevent erosion and sloughing. Excavation shall be perforned so that the
site and the area imedi ately surrounding the site and affecting operations
at the site shall be continually and effectively drained.

3.2.2 Dewat eri ng

Groundwater flowing toward or into excavations shall be controlled to
prevent sl oughing of excavation slopes and walls, boils, uplift and heave
in the excavation and to elimnate interference with orderly progress of
construction. French drains, sunps, ditches or trenches will not be
permtted within 3 feet of the foundation of any structure, except with
specific witten approval, and after specific contractual provisions for
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restoration of the foundation area have been made. Control neasures shal
be taken by the tine the excavation reaches the water level in order to
maintain the integrity of the in situ material. Wiile the excavation is
open, the water |evel shall be maintained continuously at |least 2 feet

bel ow the working | evel, or deeper as required to continue construction

3.3 CLEARI NG AND GRUBBI NG
Clearing and grubbing is specified in Section 02230 CLEARI NG AND GRUBBI NG
3.4 TOPSO L

Topsoi|l shall be stripped to full depth bel ow existing grade within the
desi gnat ed excavati ons and grading |ines and deposited in storage piles for
| ater use.

Topsoi | stockpiled for later use in the work shall be stored within the
right of way unless the working area is such that the presence of the
material would interfere with orderly prosecution of the work. Stockpile
areas outside the right of way shall be |located by the Contractor at his
expense. Topsoil used in the work shall be renmoved first from stockpiles

| ocated on private property. Surplus topsoil renmaining on private property
after conpletion of topsoiling operations shall be noved onto the right of
way and stockpil ed, shaped, and seeded as directed by the Contracting
Oficer.

Stripping topsoil shall be confined to the area over which excavation is to
be actively prosecuted within 15 days followi ng the stripping operation
Excavation and enbankment construction shall be confined to the m ninum
area necessary to accomodate the Contractor's equi pmrent and work force
engaged in the earth novi ng work.

Areas outside the building Iines fromwhich topsoil has been renpbved and
areas indicated shall be topsoiled. The surface shall be free of materials
t hat woul d hi nder planting or naintenance operations. The subgrade shall be
pul verized to a depth of 2 inches by disking or plowi ng for the bonding of
topsoil with the subsoil. Topsoil shall then be uniformy spread, graded,
and conpacted as specified in Section 02935 TURF. Topsoil shall not be

pl aced when the subgrade is frozen, excessively wet, extremely dry, or in a
condition otherwi se detrinental to seeding, planting, or proper grading.

Areas within 5 feet outside of each building and structure line shall be
constructed true-to-grade, shaped to drain, and shall be maintained free of
trash and debris until final inspection has been conpleted and the work has
been accept ed.

3.5 EXCAVATI ON

Excavati ons bel ow i ndi cated depths will not be pernmtted except to renove
unsatisfactory material. Unsatisfactory material encountered bel ow t he
grades shown shall be renoved as directed and replaced with satisfactory
material. Paynent therefore will be nmade in conformance with the CHANGES

cl ause of the CONTRACT CLAUSES, except for soil that becomes unsatisfactory
due to the action or inaction of the Contractor in the performance of his
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work. Satisfactory material renoved bel ow t he depths indicated w thout
specific direction of the Contracting Oficer shall be replaced at no

addi tional cost to the Governnent to the indicated excavation grade with
satisfactory materials. Satisfactory material shall be placed and conpacted
as specified in accordance with 3.11, EMBANKMENTS, herein. Determ nation of
el evati ons and neasurenents of approved overdepth excavation of
unsatisfactory materi al bel ow grades indicated shall be done under the
direction of the Contracting O ficer

Satisfactory excavated material required for fill or backfill shall be

pl aced in the proper section of the pernmanent work required under this
section or shall be separately stockpiled if it cannot be readily placed.
Satisfactory material in excess of that required for the pernmanent work and
all unsatisfactory material shall be properly disposed of off the Project
Site.

3.6 REGULAR EXCAVATI ON

Regul ar excavation shall consist of renoving and disposing of material

| ocated within the construction linmts, including w dening cuts and shapi ng
sl opes necessary for preparing the roadbed; renpving root mat; stripping
topsoil; cutting ditches, channels, water-ways, intersections, approaches,
and entrances; and perform ng other work incidental thereto. The
Contracting O ficer nay require materials in existing pavement structures
to be salvaged for use in traffic maintenance.

Under ground tanks, existing foundations, and slabs |located within the
construction limts shall be renbved and di sposed of in a |ocation approved
by the Contracting Oficer. In lieu of renoval, foundations and sl abs

| ocated 3 feet or nore bel ow the proposed subgrade may be broken into
particles not nore than 18 inches in any dinmension and reoriented to break
t he shear plane and allow for drainage.

Undr ai ned areas shall not be left in the surface of the roadway. Excavation
operations shall be conducted so that naterial outside limts of slopes
shal | not be disturbed.

3.7 BORROW MATERI AL

Borrow materials shall be obtained fromsources outside the limts of
Governnent controlled | and. The source of borrow material shall be the
Contractor's responsibility. Unless otherwi se provided in the contract, the
Contractor shall obtain fromthe owners the right to procure materi al

shal |l pay all royalties and other charges involved, and shall bear all the
expense of devel opi ng the sources, including rights-of-way for hauling.
Borrow shall not be used until all excavation has been placed in the
enmbanknent s.

Borrow materials shall be selected to neet requirenents and conditions of

the particular fill for which it is to be used. Borrow materials shall be

subj ect to approval. Necessary clearing, grubbing, disposal of debris, and
sati sfactory drai nage of borrow pits shall be performed by the Contractor

as incidental operations to the borrow excavation
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3.8 REMOVI NG UNSATI SFACTORY MATERI AL

Where excavation to the finished graded section results in a subgrade or

sl opes of unsatisfactory material, such naterial shall be excavated bel ow

t he grade shown on the plans or as directed by the Contracting Oficer
Areas so excavated shall be backfilled with approved material in accordance
with the requirenents of 3.09, BACKFILL FOR REPLACI NG UNSATI SFACTORY
MATERI AL, herein

Excavation for structures shall be carried to foundation materials
satisfactory to the Contracting Oficer regardl ess of the el evati on shown
on the plans. Excavated material, if suitable, shall be used for
backfilling around the structure or constructi ng enbanknments.

Unsatisfactory material shall be disposed of in accordance with the
requi renents of VDOT RBS Section 106.04 for unsuitable naterial

3.9 BACKFI LL FOR REPLACI NG UNSATI SFACTORY MATERI AL

Backfill shall be regular or borrow excavation or select or bridging
material as directed by the Contracting O ficer. Backfilling operations
shal |l be perforned in accordance with the requirenents of 3.10, BACKFILLI NG
OPENI NGS MADE FOR STRUCTURES, herein

3.10 BACKFI LLI NG OPENI NGS MADE FOR STRUCTURES

Backfilling shall be a part of the excavation, although the Contracting
Oficer may require that backfill material be obtained froma source within
the construction limts entirely apart fromthe structure. The opening to
be backfilled shall be dewatered perforned in accordance with the

requi renents of 3.2, DRAINAGE AND DEWATERI NG herein prior to backfllling
Backfill shall not be placed agai nst or over cast-in-place box culverts or
other structures until the top concrete slab section(s) has been in place
14 days, exclusive of days on which the average high-1ow anbi ent
tenperature is bel ow 40EF in the shade or until the concrete control
cylinder(s) has attained a conpressive strength equal to 93 percent of the
28 day design conpressive strength.

Backfill shall be conpacted in horizontal |ayers not nore than 6 inches in
t hi ckness, | oose neasurenent. Backfill shall be placed in horizontal |ayers
such that there will be a horizontal berm of conpacted undi sturbed nateri al
behi nd the structure for a distance at |east equal to the renaining height
of the structure or wall to be backfilled. Backfill shall be placed in a
manner to deter impoundnent of water and facilitate existing drai nage.
Backfill around piers in areas not included in the roadway prism shall be

constructed in uniformy conpacted | ayers.

Wher e enmbanknent can be deposited on only one side of abutnents, wi ngwalls,
sheetpile, or culvert headwalls, care shall be taken that the area

i medi ately adjacent to the structure is not conpacted to the extent that
it will cause overturning or excessive pressure against the structure. Wen
enmbankment is to be placed on both sides of a structure, operations shal
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be conducted so that the enbanknent is always at approximately the sane
el evation on both sides of the structure.

Openi ngs subject to flooding shall be backfilled as soon as practicable or
as directed by the Contracting Oficer

3.11 EVBANKMENTS

Construction shall consist of constructing roadway enbanknents, including
preparing areas upon which they are to be placed; placing and conpacti ng
approved material wthin roadway areas where unsuitable material has been
renoved; and placing and conpacti ng enbanknent naterial in holes, pits,
utility trenches, and other depressions within the roadway area.

Enbanknent shall be constructed with approved material and shall be placed
so as to be uniformy conpacted throughout. Enbanknent shall not contain
muck, frozen material, roots, sod, or other deleterious naterial

Enbanknent shall not be placed on frozen ground or areas covered with ice
or Ssnow.

Wherever sufficient right of way exists, surplus materials shall be used to
wi den enmbanknents and flatten slopes as directed by the Contracting Oficer

Areas that will support conpacting equi pnent shall be scarified and
conpacted to a depth of 6 inches to the sane degree as the material to be
pl aced t hereon.

Pl ace geotextile fabric for subgrade stabilization in accordance with
specification Section 02225 Subgrade and Shoul ders.

Enbanknent shall be placed in successive uniformlayers not exceeding 6

i nches | oose thickness for conpaction by hand operated nachi ne conpactors
and 8 inches | oose thickness for other than hand operated machi nes over the
entire roadbed area. Before placing, material shall be npistened or

aerated, including material that is unsatisfactory due solely to excess

noi sture, as necessary to obtain specified conpaction. If sandy or other
soils is encountered that will not conpact readily, clay or other suitable
material shall be added in such quantity as will permt conpaction. The
density shall be at |east 95 percent of the |aboratory nmaxi numdensity as
specified in the procedures of VIM 1.

Field density deterninations shall be perforned in accordance with the
requi renents of AASHTO T 191, AASHTO T 205, or AASHTO T 214; nodified to

i nclude material sizes used in the |aboratory determ nation of density;
with a portable nuclear field density testing device; or by other approved
net hods. When a nucl ear device is used, density determ nations for
embanknment nmaterial shall be in accordance with 3.17, SO LS TESTS, herein

As the conpaction of each | ayer progresses, continuous |eveling and

mani pulating will be required to ensure uniformdensity. Prior to placenent
of subsequent |ayers, construction equipnent shall be routed uniformy over
the entire surface of each l|ayer or the layer shall be scarified to its
full depth in the area where the equi pnent is routed.
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3.

Rock, broken concrete or other solid materials shall not be placed in
enmbankment areas where piling is to be placed or driven.

The best naterial shall be reserved for finishing and dressing the surface
of enbanknents. Work necessary to ensure the reservation of such nmateria
shall be the responsibility of the Contractor

11,1 Ret ai ned Roadway Enmbankment

Roadway embanknent retained by the new bul khead in the vicinity of the
cul vert bridge shall be constructed as follows: Probing and necessary
renoval of existing erosion protection naterials shall be performed in
accordance with Contract Drawi ng Sheets D-1 and D-3. Prior to beginning

backfill, the upper 24 inches of material existing at the bottom and al ong
the sl ope bel ow the nean | ow water el evation, shall be renoved and di sposed
of as unsatisfactory material. Oversize material suitable for enbanknent

foundati on, encountered within this upper 24-inch zone, naybe left in place
as approved by the Contracting Oficer, provided that it does not interfere
wi th construction of any required new work. Place non-woven geotextile
fabric having an apparent openning size no larger than U S. Sieve No. 70
against the full height and wi dth of bul khead sheeting, prior to placing
enmbankment fill materials. Drainage, dewatering, and enbanknent fill shall
be constructed as specified el sewhere in this specification section. At
the Contractor's option, clean stone neeting VDOl Size No. 57 may be placed
up to a maxi mum el evation of +3 feet, in 18-inch nmaximumlifts conpacted
with a mninumof 2 passes of a nminimm 10-ton vibratory roller, and
covered with geotextile fabric conformng to Specification Section 02225
prior to continuing with enbanknent fill as specified. Selection and

pl acenent of enbanknent materials, shall fully consider the sequencing and
installation requirenents of all new work, including but not limted to
installation of concrete pilings, soil anchors, sheet pilings, and tie rods.

12 TOLERANCES

a. Finished grade of top of earthwork shall be 0.10 foot above or
bel ow t he theoretical grade.

b. Slopes shall be graded in the foll owi ng nmanner:
1. Earth excavation sl opes:

a. Slopes steeper than 2:1 shall be grooved in accordance
with the standard drawi ngs and shall not deviate fromthe
theoretical plane surface by nore than 0.5 foot.

b. Slopes steeper than 3:1 up to and including 2:1 shall be
rough graded in a nmanner to provide horizontal ridges and grooves
havi ng an average deviation of 6 to 12 inches fromthe theoretica
line of the typical cross section as is acconplished by the nornal
operation of heavy gradi ng equi pnent.

c. Slopes 3:1 or flatter shall be uniformy finished and
shal |l not deviate fromthe theoretical plane surface by nore than
0.5 foot.

2. Earth enbanknent sl opes:
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a. Slopes steeper than 3:1 shall not deviate fromthe
theoretical plane slope by nore than 0.5 foot and shall be rough
graded in a nmanner to provide horizontal ridges and grooves not
nore than 0.5 foot fromthe theoretical line of the typical cross
section as is acconplished by the normal operation of heavy
gradi ng equi pnent.

b. Slopes 3:1 and flatter shall be uniformy finished and
shal |l not deviate fromthe theoretical plane surface by nore than
0.5 foot.

3.13 BLASTI NG
Blasting will not be permtted.
3.14  SHORI NG

Shoring, including sheet piling, shall be furnished and installed in
accordance with EM 385-1-1, Safety and Health Requirenents, as necessary to
protect worknen, banks, adjacent paving, structures, and utilities.

Shoring, bracing, and sheeting shall be renpved as excavations are
backfilled, in a manner to prevent caving.

3.15 COVPACTI ON FOR SI DEWALKS AND DRAI NAGE TRENCHES BEYOND SUBGRADE

Each layer of fill, backfill, and prepared subgrade shall be conpacted to
not |ess than the percentage of nmaxi num density specified bel ow

Percent Laboratory Maxi mum Density
For For
Cohesi ve Cohesi onl ess
Mat eri al Mat eri al

Wthin 2' of back of curb & gutter and pavenent 90 95
Greater than 2' beyond back of curb & gutter and pavenent 85 90

Conpacted surfaces that are disturbed by the Contractor's operations or
adverse weat her shall be scarified and re-conpacted as specified at the
Contractor's expense prior to further construction thereon

3.16 FI NAL GRADE OF SURFACES TO SUPPORT CONCRETE

Excavation to final grade shall not be nade until just before concrete is
to be placed. Structures shall bear on undi sturbed natural subgrade or on
conpacted fill. Subgrade which becones di sturbed bel ow i ndi cated grade

shal | be over-excavated and backfilled, as directed, with VDOT RBS Size No.
57 or No. 21A Stone at the Contractor's expense

3.17 SO LS TESTS
Testing shall be the responsibility of the Contractor and shall be

perfornmed by an approved commercial testing |aboratory or nmay be perforned
by the Contractor subject to approval. Laboratory tests for
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noi sture-density relations conplete with zero air voids curve, gradation
and Atterberg limts shall be nade in accordance with the procedures
referenced in VIM1, VIM25, and VIM7. Field tests for density and

noi sture content shall be made in accordance with AASHTO T 191, T 205, or T
214 except that nmethod AASHTO T 238 may be used to suppl enent tests by

nmet hod AASHTO T 191. When AASHTO T 238 is used, the calibration curves
shal | be checked and adjusted using only the sand cone nethod as descri bed
in AASHTO T 191. AASHTO T 238 results in a wet unit weight of soil and when
using this nmethod, AASHTO T 239 shall be used to determ ne the noisture
content of the soil. Wen soil conditions exist which produce inconsistent
results by the nuclear gauge nmet hod AASHTO T 238, only nmethod AASHTO T 191
shal | be used. Were results by nethod AASHTO T 238 differ fromthose by
nmet hod AASHTO T 191, the results by nethod AASHTO T 191 shall govern for
contract conpliance.

The following tests are required:

a. A mnimmof one noisture-density test shall be performed for each
classification of fill material backfill material, and existing
subgrade materi al

b. One Atterberg limts test and one gradation analysis is required
for every six field density tests.

c. A mnimmof one sand cone density test is required for every

si x-nucl ear gauge field density tests or fraction thereof. Wrksheets
of sand density and sand cone calibration shall be submtted to the
Contracting O ficer prior to conmmenci ng work and each tine a new supply
of sand is used.

d. A quart jar sanple of each npoisture-density test material shall be
delivered to the Contracting Officer at the tine the test is obtained.

e. A pint jar sanple of each field-density test naterial shall be
delivered to the Contracting Officer at the tine the test is obtained.

f. Field density tests shall be performed as follows: A mninumof one
test per lift per 100 feet of sidewal k or fraction thereof is required

for fill material. A mninmmof one test per lift per 350 square yards
or fraction thereof is required for fill material. A mninmmof one
test per 500 square yards or fraction thereof is required for conpacted
ground surfaces prior to filling. Locations of all tests shall be at

the direction of the Contracting Oficer
3.18 PROTECTI ON
Settlement or washing that occurs in graded, topsoiled, or backfilled areas
prior to acceptance of the work shall be repaired and grades reestablished

to the required el evations and sl opes.

-- End of Section --
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SECTI ON 02222
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMs

03/ 98
PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 422 (1963; R 1990) Particle-Size Analysis
of Soils

ASTM D 1556 (1990) Density and Unit Weight of
Soil in Place by the Sand-Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort

(56,000 ft-1bf/cu.ft. (2,700 kN-m cu.m))

ASTM D 2216 (1992) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock

ASTM D 2487 (1990) dassification of Soils for
Engi neeri ng Purposes

ASTM D 2922 (1991) Density of Soil and
Soi | - Aggregate In Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988) Water Content of Soil and Rock In
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 4318 (1984) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

U S. ARMY CORPS OF ENG NEERS ( COE)

EM 385-1-1 (1996) Safety and Health Requirenents
Manual

CI TY OF CHESAPEAKE
PFM Public Facilities Manual Volume |-111
VI RG NI A DEPARTMENT OF TRANSPORTATI ON ( VDOT)

VDOT RBS (January 1994) Road and Bri dge
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Speci fications
VDOT S (2001) Road and Bridge Standards
1.2 DEFI NI TI ONS
1.2.1 Satisfactory Materials

Materials classified by ASTM D 2487 as GN GP, SW SP, or SP-SM are
satisfactory in-situ and as final backfill.

1.2.2 Unsatisfactory Materials

Unsatisfactory materials shall be naterials that do not conmply with the
requirenents for satisfactory materials. Materials classified by ASTM D
2487 as O, OH, and Pt are unsatisfactory in-situ. The above listed
materials plus CH and MH are unsatisfactory as any kind of fill.
Unsatisfactory materials also include those naterials containing

roots and other organic matter, trash, debris, frozen materials, and stones
| arger than 3 inches in any dinmension. Unsatisfactory materials also

i nclude man-made fills, refuse, or backfills from previ ous construction

1.2.3 Cohesi onl ess and Cohesive Materials

Cohesionl ess materials shall include materials classified in ASTM D

2487 as GN @GP, SW and SP. Cohesive materials include materials
classified as GC, SC, M, CL, WMH, and CH Materials classified as GM and
SMw Il be identified as cohesionless only when the fines are nonplastic.

1.2.4 Unyi el ding Materi al
Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 3 inches in any dinmension or as defined by the pipe
manuf act urer, whichever is snaller.

1.2.5 Unst abl e Materi al

Unstable material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

1.2.6 Degree of Conpaction

Degree of conpaction shall be expressed as a percentage of the nmaxi mum
density obtained by the appropriate procedure presented in ASTM D
1557, abbrevi ated hereinafter as percent maxi num density.

1.3 SUBSURFACE DATA

Subsurface soil boring | ogs are attached to Section 01055 SO L BORI NG DATA.

The subsoil investigation report and sanples of materials taken from
subsurface investigations may be exanmined at the Norfolk District. These
data represent the best subsurface information avail able; however,
variations may exist in the subsurface between boring |ocations.
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1.

4 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330

SUBM TTAL PROCEDURES:

SD- 09, Reports

Soils Tests; FIO

Testing of Backfill Materials; FIOQO
The testing | aboratory shall submt three copies of all laboratory and
field test reports directly to the Contracting Officer within 48 hours of
the conpletion of the test. Required soils tests for fill, backfill, and

subgrade naterials shall be submitted prior to beginning backfill and
conpacti on operations.

PART 2 PRODUCTS

2.

1 SELECT NMATERI AL FOR BACKFI LL - UNDER CR WTHI N 5° OF ROADWAY

Materials for Select Material, Type Il shall conformto the requirenents of
Virginia Departrment of Transportation Road and Bridge Specifications (VDOT
RBS), Section 207. Select Material, Type | shall conformto the

requi renents of Virginia Departnent of Transportation test procedures
presented in VIM1, VIM7, VIM8, and VTIM 25, as applicable and in
accordance with the City of Chesapeake PFM Sel ect Material, Type |1,
hereinafter also referred to as select borrow, shall be CBR-20 m ni mum

.2 SELECT NMATERI AL FOR BACKFI LL - OPEN AREAS

Initial backfill shall consist of select material Type Il or satisfactory
materials free fromrocks 3 inches or larger in any dinension or free from
rocks of such size as reconmended by the pipe manufacturer, whichever is
snaller. Select material shall contain not nore than 30% by wei ght of

mat eri al passinge No. 200 nesh sieve. Wen the pipe is coated or w apped
for corrosion protection, the initial backfill material shall be free of
stones larger than 3 inches in any dinension or as recommended by the pipe
manuf act urer, whichever is snaller.

.3 Pl PE BEDDI NG MATERI AL

Pi pe bedding naterial shall conformto the requirenments of the City of
Chesapeake PFM the VDOT S and VDOT RBS.

.4 PLASTI C MARKI NG TAPE

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
6-inches wide with mninumthickness of 0.004 inch. Tape shall have a

m ni mum strength of 1750 psi | engthw se and 1500 psi crossw se. The tape
shal |l be nmanufactured with integral wires, foil backing or other neans to

SECTI ON 02222 Page 3



Great Bridge - Road Repl acenent 4236208R

enabl e detection by a netal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for nmarking
and | ocating underground utilities. The netallic core of the tape shall be
encased in a protective jacket or provided with other neans to protect it
fromcorrosion. Tape color shall be as specified in TABLE 1 and shal |l bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, QOI, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evision
Police, and Fire Comuni cations

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON

The work conducted under this section shall be coordi nated and
acconpl i shed in accordance with requirenments specified in SECTI ON 02072
EXCAVATI ON OF PETROLEUM CONTAM NATED SO L, SECTI ON 01351 SAFETY, HEALTH
AND EMERGENCY RESPONSE (HTRW UST), and Contract Draw ng B-7.

Al work shall conformto the PFM except as nodified by the Contract
Drawi ngs and/ or specifications. In the event that there are conflicts
bet ween the specifications and the PFM the PFMw || govern on utilities
owned by the City.

3.1 DRAI NAGE AND DEWATERI NG
3.1.1 Dr ai nage

Surface water shall be directed away from excavati on and construction sites
so as to prevent erosion and underm ning of foundations. Diversion

di tches, dikes and grading shall be provided and nai ntai ned as necessary
during construction. Excavated slopes and backfill surfaces shall be
protected to prevent erosion and sloughing. Excavation shall be perforned
so that the site and area inmmedi ately surrounding the site and affecting
operations at the site shall be continually and effectively drai ned.

3.1.2 Dewat eri ng

Groundwater flowing toward or into excavations shall be controlled to
prevent sl oughing of excavation slopes and walls, boils, uplift and heave
in the excavation and to elimnate interference with orderly progress of
construction. French drains, sunps, ditches or trenches will not be
permtted within 3 feet of the foundation of any structure, except with
specific witten approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control neasures shal
be taken by the tine the excavation reaches the water level in order to
maintain the integrity of the in-situ material. Wile the excavation is
open, the water |evel shall be maintai ned continuously bel ow t he working
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| evel .
3.2 EXCAVATI ON

Excavation shall be perforned to the Iines and grades indicated. Rock

excavation shall include renoval and disposition of material defined as
rock in paragraph "MATERI ALS." Earth excavation shall include renoval and
di sposal of naterial not classified as rock excavation. During excavation
materi al satisfactory for backfilling shall be stockpiled in an orderly

manner at a distance fromthe banks of the trench equal to 1/2 the depth of
t he excavation, but in no instance closer than 2 feet. Excavated materia
not required or not satisfactory for backfill shall be renpbved fromthe
site. Gading shall be done as nmay be necessary to prevent surface water
fromflowing into the excavation, and any water accunul ati ng therein shal
be renpbved to maintain the stability of the bottom and sides of the
excavation. Unauthorized overexcavation shall be backfilled in accordance
wi t h paragraph "BACKFI LLI NG AND COVPACTI ON' at no additiona

cost to the Governnent.

3.2.1 Trench Excavati on

The trench shall be excavated in accordance with the safety criteria of EM
385-1-1 and the recomendati on of the manufacturer of the

pipe to be installed. Trench walls below the top of the pipe shall be

sl oped, or nmade vertical, and of such width as reconmended in the

manufacturer's installation manual. Were no manufacturer's installation
manual is available, trench walls below the top of pipe shall be nade
vertical. Trench walls shall be shored, cut back to a stable slope, or

provi ded with equi val ent nmeans of protection for enployees who may be
exposed to nmoving ground or cave in accordance with EM 385-1-1. Trench
wal | s which are cut back shall be excavated to at |east the angle of repose
of the soil. Special attention shall be given to slopes which may be
adversely affected by weather or noisture content. The trench w dth bel ow
the top of pipe shall not exceed 24 inches plus pipe outside dianeter

(O D.) for pipes of less than 24 inches inside dianmeter and shall not
exceed 36 inches plus pipe outside dianeter for sizes larger than 24 inches
i nside dianeter. Were recomended trench wi dths are exceeded, redesign
stronger pipe, or special installation procedures shall be utilized by the
Contractor. The cost of redesign, stronger pipe, or special installation
procedures shall be borne by the Contractor wi thout any additional cost to
t he Governnent.

3.2.1.1 Bott om Preparati on
The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Bel | hol es shall be excavated to the necessary size at each joint or
coupling to elimnate point bearing. Stones of 3 inches or greater in
any di mension, or as reconmended by the pipe manufacturer, whichever is
snal l er, shall be renpved to avoid point bearing.

3.2.1.2 Rermoval of Unyielding Materi al

Where unyielding material is encountered in the bottom of the trench, such
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material shall be renoved as directed to the required grade and repl aced
with suitable materials as provided in paragraph BACKFI LLI NG AND
COWPACTI ON.  Paynent therefore will be in conformance with t he CHANGES
cl ause of the CONTRACT CLAUSES

3.2.1.3 Removal of Unsatisfactory and Unstable Materials

Where unsatisfactory or unstable nmaterials are encountered in the bottom of
the trench, such materials shall be renmbved to the depth directed and

repl aced to the proper grade with suitable materials as provided in

par agr aph BACKFI LLI NG AND COVPACTI ON. Paynent therefore will be in
conformance wi th the CHANGES cl ause of the CONTRACT CLAUSES. When renoval
of unstable nmaterial is required due to action or inaction of the
Contractor in his performance of the work, the resulting material shall be
excavated and replaced by the Contractor wi thout additional cost to the
Gover nrent .

3.2.2 Excavation for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shal
be of sufficient size to permt the placenent and renoval of forms for the
full length and width of structure footings and foundati ons as shown.
Renoval of unstable material shall be as specified above. When concrete or
masonry is to be placed in an excavated area, special care shall be taken
not to disturb the bottomof the excavation. Excavation to the final grade
| evel shall not be nade until just before the concrete or nmasonry is to be
pl aced.

3.2.3 Jacki ng, Boring, and Tunneling

Unl ess ot herwi se indicated, excavation shall be by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion
of the Contracting Officer, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly conpacted in such sections.

3.2. 4 St ockpi | es

St ockpi |l es of satisfactory materials shall be placed and graded as
specified. Stockpiles shall be kept in a neat and well drained condition
gi ving due consideration to drainage at all tines. The ground surface at
stockpil e locations shall be cleared, grubbed, and seal ed by rubber-tired
equi pnment. Excavated satisfactory and unsatisfactory naterials shall be
separately stockpiled. Stockpiles of satisfactory materials shall be
protected from contam nati on which may destroy the quality and fitness of
the stockpiled material. |If the Contractor fails to protect the
stockpiles, and any material becomes unsatisfactory, such material shall be
renoved and replaced with satisfactory naterial from approved sources at no
additional cost to the Governnent. Locations of stockpiles of satisfactory
materials shall be subject to prior approval of the Contracting O ficer

3.3 BORROW MATERI AL

Borrow material shall be selected to neet requirenents and conditions of
the particular fill for which it is to be used. Borrow naterials shall be
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subj ect to approval. Necessary clearing, grubbing, disposal of debris, and
sati sfactory drai nage of borrow pits shall be performed by the Contractor
as incidental operations to the borrow excavation

3.3.1 Sel ection

Borrow materials shall be obtained fromsources outside the Iimts of
Governnent-controlled | and. The source of borrow nmaterial shall be the
Contractor's responsibility. Unless otherw se provided in the contract,
the Contractor shall obtain fromthe owners the right to procure nateri al
shal |l pay all royalties and other charges involved, and shall bear all the
expense of devel opi ng the sources, including rights-of-way for hauling.

3.4 BACKFI LLI NG AND COVPACTI ON

Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Before placing,
materi al shall be noistened or aerated, including material which is
unsatisfactory due solely to excess noisture, as necessary to obtain

speci fied conpaction. Backfill shall be placed in | ayers not exceeding 6
i nches | oose thickness for conpaction by hand operated machi ne conpactors,
and 8 inches | oose thickness for other than hand operated machi nes, unless
ot herw se specified. Each |layer shall be conpacted to at |east 95 percent
of the nodified Proctor maxi numdry density ASTM D 1557 with the top six

i nches of the design subgrade bei ng conpacted to 100%

3.4.1 Trench Backfil

Trenches shall be backfilled to the grade shown. The trench shall be
backfilled to 2 feet above the top of pipe prior to performng the
required pressure tests. The joints and couplings shall be left uncovered
during the pressure test.

3.4.1.1 Repl acerment of Unyielding and Unsatisfactory Materials

Unyi el ding or unsatisfactory materials renoved fromthe bottom of the
trench shall be replaced with satisfactory nmaterial or initial backfil
material, as directed, and placed as specified for backfill.

3.4.1.2 Repl acenment of Unstable Materia

Unstable material renpved fromthe bottom of the trench or excavation shal
be replaced with select granular material or approved bridging nmateria

pl aced in | ayers not exceeding 6 inches |oose thickness and conpacted as
directed. Care shall be taken not to over conmpact and punp up npi sture,
or otherw se weaken the underlying materi al

3.4.1.3 Beddi ng and Initial Backfil

Beddi ng shall be of the type and thickness shown or specified. Initial
backfill material shall be placed and conpacted with approved tanpers to a
hei ght of at |east one foot above the utility pipe or conduit. The
backfill shall be brought up evenly on both sides of the pipe for the ful
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| ength of the pipe. Care shall be taken to ensure thorough conpaction of
the fill under the haunches of the pipe.

3.4.1. 4 Fi nal Backfi |

The renmai nder of the trench, except for special naterials for roadways,
shall be filled with satisfactory material. Backfill material shall be
pl aced and conpacted as foll ows:

a. Roadways: Backfill shall be deposited in |ayers of a maxi numof a
8-inch | oose thickness and conpacted to 95 percent naxi mum density, up
to the elevation at which the requirenents in Section 02225 EARTHWORK
FOR ROADWAYS

b. Sidewal ks, Turfed or Seeded Areas and M scel |l aneous Areas: Backfil
shal | be deposited in |ayers of a maxi num of 8-inch | oose thickness,
and conpacted to 95 percent nmaxi mumdensity. This requirenment shal

al so apply to all other areas not specifically designated above.

3.4.2 Backfill for Appurtenances

After the manhol e, catchbasin, inlet, or simlar structure has been
constructed and the concrete has been allowed to cure for 3 days,

backfill shall be placed in such a manner that the structure will not be
damaged by the shock of falling earth. The backfill material shall be
deposi ted and conpacted as specified for final backfill, and shall be

brought up evenly on all sides of the structure to prevent eccentric
| oadi ng and excessive stress.

3.5 SPECI AL REQUI REMENTS

Speci al requirenents for both excavation and backfill relating to the
specific utilities are as foll ows:

3.5.1 Wat er Lines

Trenches shall be of a depth to provide a mni numcover of 3 feet
fromthe existing ground surface, or fromthe indicated finished grade,
whi chever is |lower, to the top of the pipe.

3.5.2 Pl astic Marki ng Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of
12 inches bel ow fini shed grade unl ess ot herw se shown.

3.6  TESTING

3.6.1 Soils Tests
Testing shall be the responsibility of the Contractor and shall be
perfornmed by an approved commercial testing |aboratory or nmay be perforned
by the Contractor subject to approval. Laboratory tests for

noi sture-density relations conplete with zero air voids curve, gradation
and Atterberg limts shall be nade in accordance with the procedures
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3.

referenced in ASTM D 1557, ASTM D 422, and ASTM D 4318. Field

tests for density and noisture content shall be nade in accordance with
ASTM D 1556 and ASTM D 2216 except that net hod ASTM D 2922

may be used to supplenent tests by nmethod ASTM D 1556. When ASTM D
2922 is used, the calibration curves shall be checked and adjusted using
only the sand cone nethod as described in ASTM D 1556. ASTM D 2922
results in a wet unit weight of soil and when using this nethod, ASTM D
3017 shall be used to deternmine the noisture content of the soil. Wen
soi|l conditions exist, which produce inconsistent results by the nuclear
gauge nmethod D 2922, only nmethod D 1556 shall be used. Where results by
Met hod D 2922 differ fromthose by Method D 1556, the results by nethod D
1556 shall govern for contract conpliance.

The followi ng test are required:

a. A mnimmof one noisture-density test shall be performed for each
classification of fill material, backfill material, and existing
subgrade materi al

b. One Atterberg limts test and one gradation analysis is required
for every six field density tests.

c. A minimmof one sand cone density test is required for every six
nucl ear gauge field density tests or fraction thereof. Wrksheets of
sand density and sand cone calibration shall be submitted to the
Contracting O ficer prior to conmenci ng work and each tine a new supply
of sand is used.

d. A quart jar sanple of each npoisture-density test material shall be
delivered to the Contracting Officer at the tine the test is obtained.

e. A pint jar sanple of each field-density test naterial shall be
delivered to the Contracting Officer at the tine the test is obtained.

f. Field density tests shall be perfornmed as follows: a nininmm of
one test per |ift per 100 linear feet of trench or fraction thereof is
required for fill nmaterial. Locations of all tests shall be at the
direction of the Contracting O ficer

G Approval of test results shall be in accordance with the Gty of
Chesapeake PFM  The Contractor shall bear the cost of all tests that
fail to neet governing standards and specifications. |In addition, the
Contractor shall provide corrective neassures as required at no
additional cost to the owner.

6.2 Di spl acenent of Sewers

After other required tests have been perforned and the trench backfil
conpacted to the finished grade surface, the pipe shall be inspected to

det erm ne whether significant displacenent has occurred. This inspection
shal |l be conducted in the presence of the Contracting Officer. Pipe sizes
| arger than 36 inches shall be entered and exam ned, while smaller dianeter
pi pe shall be inspected by shining a |light or |aser between nanhol es or
manhol e | ocations, or by the use of television caneras passed through the
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pipe. If, in the judgenent of the Contracting Oficer, the interior of the
pi pe shows poor alignnent or any other defects that would cause inproper
functioning of the system the defects shall be renedied as directed at no
additional cost to the Government.

-- End of Section --
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SECTI ON 02225

SUBGRADE AND SHOULDERS
10/ 97

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2487 (2000) dassification of Soils for
Engi neeri ng Purposes

ASTM D 3786 Ref Title

ASTM D 4355 Ref Title

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength
of Geotextiles

ASTM D 4595 (1986; R 1994) Tensile Properties of
Ceotextiles by the Wde-Wdth Strip Method

ASTM D 4632 Ref Title

ASTM D 4751 (1999a) Determ ni ng Apparent Opening Size
of a Ceotextile

ASTM D 4833 (2000) Index Puncture Resistance of
Geot extil es, CGeonmenbranes, and Rel at ed
Product s

ASTM D 4884 (1996) Strength of Sewn or Ternally Bonded

Seans of Ceotextiles

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

AASHTO T 191 (1993) Density of Soil In-Place by the
Sand- Cone Met hod

AASHTO T 205 Density of Soil In-Place by the
Rubber - Bal | oon Met hod

AASHTO T 238 Density of Soil and Soil - Aggregate
I n-Place by Nucl ear Methods

AASHTO T 239 Moi sture Content of Soil and Soil

Aggregate I n-Place by Nucl ear Met hods
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U S. ARMY CORPS OF ENG NEERS
EM 385-1-1 (1996) Safety and Health Requirenents
VI RA NI A DEPARTMENT OF TRANSPORTATI ON (VDOQT)

VDOT RBS (January 1994) Road and Bri dge
Speci fications

VTM 1 Laboratory Deternination of Theoretical
Maxi mum Density and Opti num NMbi sture
Content of Soils, Granul ar Subbase and
Base Materials

VTM 7 Atterberg Linmts
VTM 8 Conducting California Bearing Ratio Tests
VTM 25 Dry Preparation and Mechani cal Anal ysis of

Soils, Select Materials, Subbases and
Aggr egat e Bases
1.2 DEFI NI TI ONS

Materials nay consist of material in place, treated material in place, or
i nported material.

Mat eri al s other than regul ar excavation or borrow nmaterial that are shown
on the plans or specified in the Contract shall conformto the applicable
requi renents of these specifications.

Ceotextile materials used for subgrade stabilization shall conformto the
requi renents of PART 2 PRODUCTS.

1.2.1 Satisfactory Materials

Materials classified by ASTM D 2487 as GN GP, SW SP, and SP-SM are
satisfactory for structural fill.

1.2.2 Unsatisfactory Materials
Materials classified by ASTM D 2487 as O., OH and PT are unsatisfactory
in-situ. Unsatisfactory materials also include those materials not |isted
as satisfactory, materials containing roots and other organic matter,
trash, debris, frozen materials, stones larger than 3 inches in any
di mensi on, and material which cannot support equi pnrent or be properly
conpact ed due to excess noi sture.

1.2.3 Cohesi onl ess and Cohesive Materials

Cohesi onl ess materials include materials classified in ASTM D 2487 as GW
GP, SW and SP.

Cohesive materials include materials classified as GC, SC, M, CL, M4, and
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CH Materials classified as GMand SMw Il be identified as cohesi onl ess
only when the fines are non-plastic.

1.2.4 Degree of Conpaction

Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the appropriate test procedure presented in VIM1,
abbrevi ated hereinafter as percent |aboratory naximum density.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a ' GA" designation
submittals having an 'FlI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
DESCRI PTI ONS PROCEDURES:

SD- 09 Reports

Soi | Conpaction Tests; GA
Tol erance Tests for Subgrade; GA

The testing | aboratory shall subnit three copies of all |aboratory and
field test reports directly to the Contracting Officer within 48 hours
of the conpletion of the test. Required soils tests for fill, backfill,
and subgrade nmaterials shall be submitted prior to beginning fill and
backfill operations.

SD-13 Certificates
Ceotextile; GA

Ceotextile fabric shall be tested by an i ndependent conmerci al

| aboratory to verify the material requirenents specified in PART 2
PRODUCTS. The contractor shall provide witten docunentation of al
tests specified. Docunentation shall include style, lot, roll nunbers
and actual results of each test. In addition, the nanme, phone nunber of
the testing | aboratory and date of testing shall be provided.

1.4 DESCRI PTI ON

This work shall consist of constructing the subgrade in reasonably close
conformity to the cross section shown on the plans and constructing the
shoul ders in reasonably close conformty with the plans and these

speci fications.

1.5 SUBSURFACE DATA
Subsurface soil boring | ogs are attached to Section 01055 SO L BORI NG DATA.
The subsoil investigation report may be exanined at the Norfolk District.
These data represent the best subsurface information avail able. G oundwater
is normally encountered at 3.0 NGVD

PART 2 PRODUCTS
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Materials for Select Material, Type | shall conformto the requirenents of
Virginia Departrment of Transportation Road and Bridge Specifications (VDOT
RBS), Section 207. Select Material, Type | shall conformto the

requi renents of Virginia Departnent of Transportation test procedures
presented in VIM7, VIM8, AND VIM 25. Select Mterial, Type |, hereinafter
also referred to as select borrow, shall be CBR-20 mi ninum

Materials for Aggregate Material No. 18 shall conformto the requirenents
of Virginia Departnment of Transportation Road and Bridge Specifications (
VDOT RBS), Section 209.02.

Ceotextile fabric for subgrade stabilization shall be protected from nmud,
dirt, dust, sunlight and debris during transport and storage. Materi al
shall be inert to commonly encountered chemicals; resistant to rot, mldew,
i nsects and rodents; and biologically and thermally stable. Geotextile
fabric for subgrade stabilization shall not be exposed to direct sunlight
for nmore than 24 hours during installation

Ceotextile fabric materials for subgrade stabilization shall be woven from
at |least 85 percent by weight polyol efins, polyesters, or polyamdes, and
shall conformto the follow ng physical properties (M ninum Average Rol

Val ues where applies):

TABLE 2
M NI MUM PHYSI CAL REQUI REMENTS FCR STABI LI ZATI ON GEOTEXTI LE

PROPERTY UNI TS ACCEPTABLE VALUES TEST METHOD
GRAB TENSI LE LBS 315 ASTM D 4632
@ELONGATI ON PERCENT 15 ASTM D 4632
PUNCTURE LBS 120 ASTM D 4833
MJULLEN BURST PSI 600 ASTM D 3786
TRAP TEAR LBS 115 ASTM D 4533
W DE W DTH TENSI LE LB/ I'N 175 ASTM D 4595
@ ELONGATI ON PERCENT 15 ASTM D 4595
APPARENT OPENI NG
Sl ZE ( ACS) US SIEVE NO 40 ASTM D 4751
ULTRAVI OLET

DEGRADATI ON PERCENT 70 AT 500 HRS ASTM D 4355

PART 3 EXECUTI ON
The work conducted under this section shall be coordi nated and acconpli shed

in accordance with requirenents specified in SECTI ON 02072 EXCAVATI ON OF
PETROLEUM CONTAM NATED SO L, SECTI ON 01351 SAFETY, HEALTH, AND EMERGENCY

SECTI ON 02225 Page 4



Great Bridge - Road Repl acenent 4236208R

3.

RESPONSE (HTRW UST), EM 385-1-1, and the Contract Draw ngs.

1 SHAPI NG AND COVPACTI NG SUBGRADE

Ditches and drains al ong subgrades shall be nmaintained in such a nanner as
to drain effectively at all times. The finished subgrade shall not be

di sturbed by traffic or other operation and shall be protected and

mai ntai ned by the Contractor in a satisfactory condition until the subbase,
base or pavenent is placed. The storage or stockpiling of nmaterials on the
finished subgrade will not be permtted. No subbase, base course or
paverment shall be laid until the subgrade has been checked and approved. In
no case shall subbase, base, surfacing or pavenent be placed on a nuddy,
spongy or frozen subgrade

Field density deterninations shall be perforned in accordance with the
requi renents of AASHTO T 191, AASHTO T 205, or AASHTO T 214; nodified to

i nclude material sizes used in the |aboratory determ nation of density;
with a portable nuclear field density testing device; or by other approved
net hods. When a nucl ear device is used, density determ nations for
embanknment material shall be in accordance with 3.6, SO LS TESTS, herein

Percentages of material will be reported to the nearest whol e nunmber.

The area to receive the material shall be graded to a true crown and cross
section.

Mat erial shall be placed and conpacted in accordance with the requirenents
Section 02221. The subgrade area shall be scarified to a depth of 6 inches
for a distance of 2 feet beyond the proposed edges of the pavenent and
curbs on each side. If sandy or other soil is encountered that will not
conpact readily, clay or other suitable material shall be added or water
applied in such quantity and within the allowabl e nmoi sture content
specified herein as will permt conpaction of the subgrade. The density of
t he subgrade shall be at |east 95 percent of the |aboratory maxi mum density
as specified in the procedures of VIM 1.

The subgrade shall then be shaped and checked to ensure a typical cross
section and uniformgrade prior to placenent of any subsequent courses. If
t he subgrade becones eroded or distorted prior to placement of material for
subsequent courses, it shall be scarified, reshaped, and re-conpacted in
accordance with the original requirenents.

At the tinme of placing material for subsequent courses, the subgrade shal
be conpacted to the required density, free fromnmud and frost, and in a
condition that will permt conpaction of subsequent courses w thout

di stortion.

If the approved subgrade becones unstable after placenent of the subbase or
base course and becones nixed with the aggregate therein, nmaterial fromthe
unst abl e area and contam nated aggregate shall be renobved. The area shal
then be backfilled and conpacted, and the subsequent course thereon
reconstruct ed.

2 TREATMENT OF UNSUI TABLE SUBGRADE
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When the material is not suitable for subgrade or finishing purposes, the
roadbed shall be excavated and backfilled at the direction of the
Contracting O ficer.

3.3 FI NI SHI NG SUBGRADE

The Contractor shall provide effective drainage for the subgrade and
maintain it in a satisfactory condition until the next course is placed.

Mat erial for subsequent courses shall not be placed until the subgrade has
been checked and approved. The fini shed subgrade el evati on shall be within
+0. 04 foot of the plan elevation unless otherw se specified.

3.4 GEOTEXTI LE

Ceotextile for subgrade stabilization shall be placed as shown on the

pl ans. Ceotextile shall be spliced by an overlap of at |east 2 feet or hy
sewi ng doubl e stitched seanms with stitching spaced '1/8" to 1/4" apart or

as shown on the plans. The strength of sewn seans shall be no | ess than 85
percent to that of the geotextile when tested in accordance with ASTM D 4884.

Once geotextile for subgrade stabilization is placed, the roadway

enmbankment fill and subbase course materials shall be placed in accordance
wi th applicable specification requirenents in Section 02221 Eart hwork and
in Section 02210 Subbase, respectively. |If the geotextile becones

punctured or torn, the Contractor shall repair the area with geotextile
| apped at |east 3 feet all around the danmmged area.

3.5 SHOULDERS

Aggregate shoul der material shall be placed in accordance with the

requi renents of the applicable specifications governing the type of
material or construction being used and shall be conpacted at |east 90
percent of the | aboratory naxi mum density as specified in the procedures of
VTM 1.

Percentages of material will be reported to the nearest whol e nunber.

Aggregate material No. 18 shall be used, the density, when conpared to the
t heoretical maxi mum density, shall be not |ess than 90 or nore than 95
percent.

Shoul ders shall be constructed sinultaneously with non-rigid types of base
or surface courses other than asphalt concrete or in advance of the base or
surface course so as to prevent spreading of base or surface materials. The
area of shoulders 12 inches adjacent to the pavenent shall be rolled

simul taneously with the course being deposited.

Where base or surface courses are being constructed under traffic and are

nore than 1 inch in depth, shoul der material adjacent thereto shall be
placed within 72 hours after placenent of the base or surface course.
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3.6 SA LS TESTS

Testing shall be the responsibility of the Contractor and shall be
perfornmed by an approved commercial testing |aboratory or nmay be perforned
by the Contractor subject to approval. Laboratory tests for

noi sture-density relations conplete with zero air voids curve, gradation
and Atterberg limts shall be nade in accordance with the procedures
referenced in VIM1, VIM25, and VIM7. Field tests for density and

noi sture content shall be made in accordance with AASHTO T 191, AASHTO T 205,
or AASHTO T 214 except that nethod AASHTO T 238 may be used to suppl enent
tests by nethod AASHTO T 191. Wen AASHTO T 238 is used, the calibration
curves shall be checked and adjusted using only the sand cone net hod as
described in AASHTO T 191. AASHTO T 238 results in a wet unit wei ght of
soil and when using this nmethod, AASHTO T 239 shall be used to determ ne

t he noisture content of the soil. When soil conditions exist which produce
i nconsi stent results by the nucl ear gauge nmet hod AASHTO T 238, only nethod
AASHTO T 191 shall be used. Where results by nmethod AASHTO T 238 differ
fromthose by nethod AASHTO T 191, the results by nethod AASHTO T 191 shal
govern for contract conpliance.

The following tests are required:

a. A mnimmof one noisture-density test shall be performed for each
classification of fill material backfill material, and existing
subgrade materi al

b. One Atterberg Iimts test and one gradation analysis is required
for every six field density tests.

c. A mnimmof one sand cone density test is required for every

si x-nucl ear gauge field density tests or fraction thereof. Wrksheets
of sand density and sand cone calibration shall be submtted to the
Contracting O ficer prior to conmmenci ng work and each tine a new supply
of sand is used.

d. A quart jar sanple of each npoisture-density test material shall be
delivered to the Contracting Officer at the tine the test is obtained.

e. A pint jar sanple of each field-density test naterial shall be
delivered to the Contracting Officer at the tine the test is obtained.

f. Field density tests shall be performed as follows: A mninumof one
test per lift per 100 feet of sidewal k or fraction thereof is required

for fill material. A mninmmof one test per lift per 350 square yards
or fraction thereof is required for fill material. A mninmmof one
test per 500 square yards or fraction thereof is required for conpacted
ground surfaces prior to filling. Locations of all tests shall be at

the direction of the Contracting Oficer
3.7 PROTECTI ON
Settlement or washing that occurs in graded, topsoiled, or backfilled areas

prior to acceptance of the work shall be repaired and grades re-establishes
to the required el evations and sl opes.
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-- End of Section --
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SECTI ON 02230

CLEARI NG AND GRUBBI NG
10/ 97

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

VI RG NI A DEPARTMENT OF TRANSPORTATI ON

VDOT RBS (January 1994) Road and Bri dge
Speci fications

.2 DEFI NI TI ONS

This work shall consist of clearing, grubbing, renoving, and disposing of
vegetation, debris, and other objects within the construction limts except
for vegetation and objects that are designated to be preserved, protected,
or renpoved in accordance with the requirenents of other provisions of these
speci fications.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals with a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 18 Records

Materials Gther Than Sal abl e Tinber; FIQO

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.

1 PROCEDURES

I f approved by the Engi neer, the Contractor may clear and grub to
accommopdat e construction equi pnent within the right of way up to 5 feet
beyond the construction linits at his own expense. The Contractor shal
install erosion and siltation control devices prior to begi nning grubbing
operations.

The surface area of earth material exposed by grubbing, stripping topsoil
or excavation shall be limted to that necessary to performthe next
operation within a given area. G ubbing of root mat and stunps shall be
confined to the area which excavation shall be perforned wthin 15-days
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fol |l owi ng grubbi ng.

Stunps, roots, other perishable material, and nonperi shabl e objects that

will be less than 5 feet below the top of earthwork within the area
directly beneath the pavenent and shoul ders shall be renoved. However, such
material and objects that will be nore than 5 feet bel ow the top of

earthwork within the area directly beneath the pavenent and shoul ders and
all such material and objects beneath sl opes of enbanknents shall be |eft
in place unless renpbval is necessary for installation of a structure. The
top of stunps left in place shall be not nore than 6 inches above the

exi sting ground surface or |ow water |evel.

Branches of trees that overhang the roadway or reduce sight distance and
that are | ess than 20 feet above the elevation of the finished grade shal
be trinmed using approved tree surgery practices in accordance with the
requi renents of VDOT RBS Section 601

Vegetation, structures, or other itenms outside the construction limts
shal |l not be dammged. Trees and shrubs in ungraded areas shall not be cut
wi t hout the approval of the Engi neer

Trees, linbs, and other tinmber having a dianeter of 3 inches and greater
shal | be di sposed of as saw | ogs, pul pwood, firewood, or other usable
mat eri al ; however, treated tinber shall not be di sposed of as firewood.

When specified that trees or other tinber is to be reserved for the
property owner, such material shall be cut in the | engths specified and

pi |l ed where designated, either within the Iimts of the right of way or not
nore than 100 feet fromthe right-of-way |line. Wen not reserved for the
property owner, such material shall becone the property of the Contractor

3.2 DI SPCSAL OF MATERI ALS
3.2.1 Sal abl e Ti nber
Al felled tinber fromwhich saw | ogs, pul pwood, posts, poles, ties, mne
props, or cordwood can be produced shall be considered as sal abl e tinber,
and shall be trimed of |inbs and tops, sawed into salable |engths. The
di sposal of the stockpiled tinber will be by the Governnent Contractor
3.2.2 Materials Ot her Than Sal abl e Ti nber
Logs, stumps, roots, brush, rotten wood, and other refuse fromthe clearing
and grubbi ng operations, except for salable tinber, shall be disposed of

outside the Project Site.

-- End of Section --
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SECTI ON 02241

AGGREGATE BASE COURSE
10/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

AASHTO T 191 Density of Soil In-Place by Sand-Cone
Met hod

AASHTO T 205 Density of Soil In-Place by the
Rubber - Bal | oon Met hod

AASHTO T 238 Density of Soil and Soil - Aggregate
I n-Place by Nucl ear Methods

AASHTO T 239 Moi sture Content of Soil and Soil

Aggregate I n-Place by Nucl ear Met hods
U S. ARW CORPS OF ENG NEERS
EM 385-1-1 (1996) Safety and Health Requirenents
VI RG NI A DEPARTMENT OF TRANSPORTATI ON ( VDOT)

VDOT RBS (January 1994) Road and Bri dge
Speci fications

VTM 1 Laboratory Deternination of Theoretical
Maxi num Density and Opti num NMbi sture
Content of Soils, Granul ar Subbase and
Base Materials

VTM 7 Atterberg Linmts
VTM 25 Dry Preparation and Mechani cal Anal ysis of

Soils, Select Materials, Subbases and
Aggr egat e Bases

.2 DEFI NI TI ONS

Aggregat e base as used herein is well graded, durable aggregate uniformy
noi stened and nmechanically stabilized by conpaction.
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1

3  SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Pl ant, Equi prent, Machi nes, and Tools; GA

Li st of proposed equi pment to be used in performance of construction work
i ncl udi ng descriptive data.

SD- 09 Reports
Sanpling and Testing; FIO
Job M x Formula; GA
Field Density; GA
Calibration curves and related test results prior to using the device or
equi pment being calibrated. Copies of field test results within 24 hours
after the tests are perforned. Certified copies of test results for
approval not |ess than 30 days before material is required for the work.
Job mx formula shall conformto the requirenents of VDOT RBS Section 208. 04
SD- 18 Records
WaybilI's and Delivery Tickets; FIO  Coarse Aggregate; FIO
Copi es of waybills and delivery tickets during the progress of the work.

Certified waybills and delivery tickets for all materials actually used. A
notification stating which type of coarse aggregate is to be used.

.4 VEEATHER LI M TATI ONS

Base shall not be constructed when the atnospheric tenperature is |less than
35 degrees F. Base shall not be constructed on subgrades that are frozen
or contain frost. |If the tenperature falls below 35 degrees F, conpleted
areas shall be protected agai nst any detrinental effects of freezing.

.5 PLANT, EQUI PMENT, MACHI NES, AND TOCLS

.5.1 CGeneral Requirenents

Pl ant, equi prment, nachines, and tools used in the work shall be subject to
approval and shall be maintained in satisfactory working condition at al
times. O her conpacting equi pnent nay be used in lieu of that specified,
where it can be denonstrated that the results are equivalent. The

equi pnment shall be adequate and have the capability of producing the
results specified.
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1.5.2 St eel - Wheel ed Rol |l ers

St eel -wheel ed rollers shall be the self-propelled type weighing not |ess
than 10 tons, with a mni mum wei ght of 300 pounds per inch width of rear
wheel . Wheels of the rollers shall be equipped with adjustabl e scrapers.
The use of vibratory rollers is optional

1.5.3 Pneumatic-Tired Rol lers

Pneunmatic-tired rollers shall have four or nore tires, each |oaded to a
m ni mum of 30, 000 pounds and inflated to a m ni mum pressure of 150 psi.
The | oading shall be equally distributed to all wheels, and the tires shal
be uniformy inflated. Tow ng equi pnent shall al so be pneumatic-tired.

1.5.4 Mechani cal Spreader

Mechani cal spreader shall be self-propelled or attached to a propelling
unit capable of noving the spreader and material truck. The device shal

be steerable and shall have variabl e speeds forward and reverse. The
spreader and propelling unit shall be carried on tracks, rubber tires, or
drumtype steel rollers that will not disturb the underlying material. The
spreader shall contain a hopper, an adjustable screed, and outboard bunper
rolls and be designed to have a uniform steady flow of material fromthe
hopper. The spreader shall be capable of laying nmaterial w thout
segregation across the full width of the lane to a uniformthickness and to
a uniforml oose density so that when conpacted, the layer or |ayers shal
conformto thickness and grade requirenents indicated. The Contracting
Oficer may require a denmonstration of the spreader prior to approving use
in performance of the work.

1.5.5 Sprinkl i ng Equi prrent

Sprinkling equi prent shall consist of tank trucks, pressure distributors,
or other approved equi pnent designed to apply controlled quantities of
wat er uniformy over variable wi dths of surface

1.5.6 Tanpers

Tanpers shall be of an approved nechanical type, operated by either
pneurmatic pressure or internal conbustion, and shall have sufficient weight
and striking power to produce the conpaction required.

1.5.7 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 10-foot straightedge for each bitum nous paver, for use in the testing
of the finished surface. Straightedge shall be made avail able for
CGovernment use. Strai ghtedges shall be constructed of al um num or other

i ghtwei ght netal and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to insure rigidity and accuracy. Straightedges
shal | have handles to facilitate novenent on pavenent.

1.6 STOCKPI LI NG MATERI ALS
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Materials, including approved material available from excavati on and

gradi ng, shall be stockpiled in the manner and at | ocati ons desi gnated.
Before stockpiling of material, storage sites shall be cleared, and sl oped
to drain. Materials obtained fromdifferent sources shall be stockpiled
separatel y.

1.7 SAMPLI NG AND TESTI NG

Sanpling and testing shall be performed by an approved conmercial testing
| aboratory or by facilities furnished by the Contractor. No work requiring
testing shall be permtted until the facilities have been inspected and
approved. Tests shall be perfornmed in sufficient nunbers and at the

| ocations and tinmes directed to insure that naterials and conpaction neet
specified requirenents. Copies of test results shall be furnished to the
Contracting O ficer within 24 hours of conpletion of tests.

1.7.1 Test Results

Results shall verify that naterials conply with the applicable sections of
VDOT RBS Division 2. Wien a material source is changed, the new nmateria

will be tested for conpliance. Wen deficiencies are found, the initial
anal ysis shall be repeated and the material already placed shall be
re-tested to determne the extent of unacceptable material. Al in-place

unacceptable nmaterial shall be replaced or nodified as directed by the
Contracting O ficer.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Aggr egat es

Aggregate material shall conformto the requirenents of VDOT RBS Section
208 Type I.

Aggregates shall be durable and sound, free fromlunps of clay, organic
matter, objectionable coatings, and other foreign nmateri al

2.1.2 Cal ci um Chl ori de and Sodi um Chl ori de

Cal cium chl ori de and sodi um chloride shall conformto the requirenents of
VDOT RBS Section 239.

PART 3 EXECUTI ON
The work conducted under this section shall be coordi nated and
acconplished, at a mininmum in accordance with requirenents specified in
SECTI ON 01351 SAFETY, HEALTH, AND EMERGENCY RESPONSE ( HTRW UST), EM 385-1-1
and the Contract Draw ngs.

3.1 GENERAL REQUI REMENTS
This work shall consist of furnishing and placing one or nore courses of

aggregates and additives, if required, on a prepared surface in accordance
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with the requirenents of these specifications and in reasonably close
conformity with the |ines, grades, and typical sections and cross sections
shown on the plans or as established by the Contracting Oficer.

When the base is constructed in nore than one |layer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter. Adequate
drai nage shall be provided during the entire period of construction to
prevent water fromcollecting or standing on the working area. Line and
grade stakes shall be provided as necessary for control. G ade stakes shal
be in lines parallel to the centerline of the area under construction and
sui tably spaced for string l|ining.

3.2 PREPARATI ON OF UNDERLYI NG COURSE
3.2.1 CGeneral Requirenents

The surface or course upon which the base course is to be placed shall be
prepared in accordance with the requirenents of the applicable provisions
of Sections 02221 and 02210.

Base course material shall be mxed in an approved central mxing plant of
the pugm ||l type. The nixed material shall be placed by neans of an
approved aggregate spreader.

Fi ni shed underlying course shall not be disturbed by traffic or other
operations and shall be maintained in a satisfactory condition until base
course is placed.

3.2.2 Density Requirenents

The material shall be spread and conpacted in two or nore |ayers of
approxi nately equal thickness. The conpacted thickness of any one |ayer
shal |l not exceed 6 inches.

After m xi ng and shapi ng, each |ayer shall be conpacted at optinum

noi sture. The density of each |ayer of base aggregate material shall be
100% of when conpared to the | aboratory maxi num density. The density shal
be determ ned as specified in the procedures of VIM 1. Percentages will be
reported to the nearest whol e nunber.

Not nmore than one sanple in every five shall have a density | ess than that
specified, and the density of such sanple shall be not nore than 2 percent
bel ow t hat specified. Measurenents for deviation fromgrade and cross
section shown shall be taken in successive positions parallel to the road
centerline with a 10-foot strai ghtedge. Measurenents shall al so be taken
perpendi cular to the road centerline at 15-foot intervals. The surface of
each | ayer shall be naintai ned during the conpaction operations in a nanner
such that a uniformtexture is produced and the aggregates are firmy
keyed. Water shall be uniformy applied over the base materials during
conpaction in the ambunt necessary to obtain proper density.

Irregularities in the surface shall be corrected by scarifying, re-mxing,
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reshapi ng, and reconpacting until a snmooth surface is secured. The surface
shal |l thereafter be protected against the loss of fine materials by the
addi ti on of noisture, when necessary, and shall be maintained in a

sati sfactory and smooth condition until accepted by the Contracting

O ficer. The aggregate base course shall be nmaintained in a satisfactory

condition until accepted. Mintenance shall include i mediate repairs to
any defects and shall be repeated as often as necessary to keep the area
i ntact.

The base course will be tested in place for depth and density prepared in

accordance with the requirenents of the applicable provisions of Sections
02221 and 02225.

Accept ance of the aggregate base course for depth will be based on the
requi renents of Section 02225.

The Contractor shall perform conpaction density testing within the pavenent
section and to two (2) feet behind the curb and gutter on the final crushed
st one aggregate sub-base/ base el evation

3.3 SA LS TESTS

Testing shall be the responsibility of the Contractor and shall be
perfornmed by an approved commercial testing |aboratory or nmay be perforned
by the Contractor subject to approval. Laboratory tests for

noi sture-density relations conplete with zero air voids curve, gradation
and Atterberg limts shall be nade in accordance with the procedures
referenced in VIM1, VIM25, and VIM7. Field tests for density and

noi sture content shall be made in accordance with AASHTO T 191, AASHTO T 205,
or AASHTO T 214 except that nethod AASHTO T 238 may be used to suppl enent
tests by nethod AASHTO T 191. Wen AASHTO T 238 is used, the calibration
curves shall be checked and adjusted using only the sand cone net hod as
described in AASHTO T 191. AASHTO T 238 results in a wet unit wei ght of
soil and when using this nmethod, AASHTO T 239 shall be used to determ ne

t he noisture content of the soil. Wen soil conditions exist which produce
i nconsi stent results by the nuclear gauge nmet hod AASHTO T 238, only nethod
AASHTO T 191 shall be used. Where results by nmethod AASHTO T 238 differ
fromthose by nethod AASHTO T 191, the results by nethod AASHTO T 191 shal
govern for contract conpliance.

The following tests are required.

a. A mnimmof one noisture-density test shall be performed for each
classification of fill material backfill material, and existing
subgrade materi al

b. One Atterberg linmts test and one gradation analysis is required for
every six field density tests.

c. A mninmmof one sand cone density test is required for every

si x-nucl ear gauge field density tests or fraction thereof. Wrksheets
of sand density and sand cone calibration shall be submtted to the
Contracting Oficer prior to conmenci ng work and each tine a new supply
of sand is used.

SECTI ON 02241 Page 6



Great Bridge - Road Repl acenent 4236208R

d. A quart jar sanple of each noisture-density test nmaterial shall be
delivered to the Contracting Officer at the tine the test is obtained.

e. Apint jar sanple of each field-density test material shall be
delivered to the Contracting Officer at the tine the test is obtained.

Field density tests shall be performed as follows: A mininumof one test
per lift per 100 feet of sidewal k or fraction thereof is required for fill
material. A mninmmof one test per |ift per 350 square yards or fraction

thereof is required for fill material. A mninmumof one test per 500 square
yards or fraction thereof is required for conpacted ground surfaces prior
to filling. Locations of all tests shall be at the direction of the

Contracting O ficer.
3.4 PREPARATI ON AND QUALI TY CONTROL

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be of uniformtexture. Light blading during
conpaction may be necessary for the finished surface to conformto the
lines, grades, and cross sections. Should the surface for any reason becone
rough, corrugated, uneven in texture, or traffic marked prior to

conpl etion, such unsatisfactory portion shall be scarified, reworked,
reconpacted, or replaced as directed.

3.4.1 Snoot hness

Surface of each layer shall show no deviations in excess of 3/8 inch when
tested with 10-foot strai ghtedge. Deviations exceeding this anpunt shall be
corrected by renoving material and replacing with new naterial or by
rewor ki ng existing material and conpacting, as required.

Measurenents for deviation fromgrade and cross section shown shall be
taken in successive portions parallel to the road centerline with a 10-foot
strai ght edge. Measurenents shall al so be taken perpendicular to the road
centerline at 15-foot intervals.

3.4.2 Thi ckness

Conpact ed thickness of the base course shall be within % inch of the

t hi ckness indicated. Wiere the nmeasured thickness is nore than % inch
deficient, such areas shall be corrected by scarifying, adding new nateri al
of proper gradation, reblading, and reconpacting as directed. Were the
neasured thickness is nmore than “.inch thicker than indicated, the course
shal | be considered as conformng to the specified thickness requirenents.
Average job thickness shall be the average of all thickness neasurenents
taken for the job, but shall be within % inch of the thickness indicated.

Thi ckness of the base course shall be measured in intervals in such a
manner as to ensure one neasurenent for each 500 square yards of base
course. Measurenents shall be nade in 3 inch dianeter test holes
penetrating the base course.
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3.5 DI SPOSAL OF UNSATI SFACTORY NMATERI ALS

Renoved in-place materials that are unsuitable for the base course materia
that is renoved for the required correction of defective areas, and waste
material and debris shall be disposed of as specified in Section 02221

-- End of Section --
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SECTI ON 02362
PRESTRESSED CONCRETE PI LI NG

03/ 98
PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 214 (1977; R 1989) Evaluation of Strength Test
Resul ts of Concrete

ACl 304R (1989) Guide for Measuring, M Xing,
Transporting, and Placing Concrete

ACl 318/ 318R (1989; Rev 1992; Errata) Buil ding Code
Requirenments for Reinforced Concrete

ACl SP-66 (1988) AClI Detailing Manua

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 82 (1990a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 416 (1993) Steel Stand, Uncoated Seven-Wre
for Prestressed Concrete

ASTM A 421 (1991) Uncoated Stress-Relieved Steel Wre
for Prestressed Concrete

ASTM A 615 (1993) Deforned and Plain Billet-Stee
Bars for Concrete Reinforcenent

ASTM C 31 (1991) Making and Curing Concrete Test
Specinens in the Field

ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1993) Conpressive Strength of Cylindrica
Concrete Speci nens

ASTM C 70 (1979; R 1992) Surface Misture in Fine
Aggregat e

ASTM C 136 (1993) Sieve Analysis of Fine and Coarse

Aggr egat es

ASTM C 143 (1990a) Slunp of Hydraulic Cenent Concrete
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ASTM C 150 (1994) Portland Cenent

ASTM C 172 (1990) Sanpling Freshly M xed
Concrete

ASTM C 260 (1986) Air-Entraining Adm xtures for
Concrete

ASTM C 494 (1992) Chenical Adnixtures for Concrete

ASTM C 566 (1989) Total Moisture Content of Aggregate
by Drying

ASTM C 666 (1992) Resistance of Concrete to Rapid

Freezi ng and Thaw ng

ASTM D 1143 (1981; R 1987) Piles under Static Axial
Conpr essi ve Load

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS D1. 4 (1992) Structural Wl ding Code -
Rei nforcing Stee

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

PCl Jr 119 (1992) Recommended Practice for Grouting
of Post-Tensi oned Prestressed Concrete

PClI Ml -116 (1985) Manual for Quality Control for
Pl ants and Production of Precast and
Prestressed Concrete Products

PCI Mhl -120 (1992) PCl Design Handbook - Precast and
Prestressed Concrete

PCl sStd-112 (1984) Standard Prestressed Concrete Piles
Square, Cctagonal and Cyli nder

1.2 BASI S FOR BI DS AND PAYMENT
1.2.1 Basis for Bidding

The contract includes: (16) 95-ton, and (30) 30-ton 18-inch square piles
having a total aggregate length of 3110 linear feet; dynam c analysis of ( 6
) 18-inch test piles; any necessary dynamic nonitoring of initia

production piles; nobilization and denpbilization for load testing; and (1)
190-ton load test. The linear footage of piles is based upon piles driven
to estimated tip elevations of -61.0 feet and -49.0 feet for 95-ton and
30-ton piles respectively, with the top of pile at the el evati on determ ned
by the dinmensions and el evations of structural conponents as shown on the
structural plans, and assumes an additional length of 5 feet per test pile.
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1.2.2 Basi s for Paynent

The Contracting O ficer shall have the right to increase or decrease the
total aggregate length of piles to be furnished and installed by changi ng
the pile locations or elevations, requiring the installation of additiona
piles, or directing the om ssion of piles fromthe requirenents shown and
specified. Paynent for actual |engths of production piles driven in place
fromthe indicated top of pile elevation to the final tip elevation as
installed and approved, will be nade at the contract unit price as bid. No
paynment will be made for pile length above the indicated pile cutoff

el evation, except that paynent for that renmining approved |length of pile
not driven to the required tip elevation at the direction of the
Contracting O ficer, will be nade at the rate of 75 percent of the basic
contract unit price bid. The approved Iength of pile is defined as the
length of pile fromthe indicated top of pile elevation, to the required
tip elevation as provided in the Contractor's approved production pile
schedul e. Paynent for the specified length of test piles driven in place
will be nade at the contract unit price. Piles required to be pulled at no
fault of the Contractor will be paid for at the basic contract unit price
for furnishing and driving pile in its original position, plus 50 percent

of this anpbunt to cover the cost of pulling. Such pulled piles, if

redriven, will be paid for at 50 percent of the basic contract unit price
for the length driven. Paynent for each required and approved pile cut-off
or pile build-up will be paid for at the applicable contract unit price bid.

Ful | Conpensati on

Paynment in accordance with the above paragraph "Basis for Payment" shal
constitute full conpensation for furnishing all |abor, material, and

equi pment incidental to providing the piles in their final installed
condition as specified and indicated, including nmobilization and

denobi lization. The Contractor will not be allowed separate or additiona
paynment for withdrawn, broken, or rejected piles; or for cut-offs or
bui | d-ups, except as required by conditions beyond the Contractor's control
or responsibility and when approved by the Contracting Officer in witing.

Substitute Pile

In the event the Contracting O ficer directs the Contractor to instal
foundation piles of a size different fromthat specified, the difference in
the supplier's nmarket price as of the date of bid opening, between that
originally specified and that specified in the change order, shall be
nmultiplied by the total nunber of linear feet of the substitute pile
actually installed and accepted. Payment to the Contractor, in accordance
wi th the precedi ng paragraph, shall be adjusted upward or downward, as the
case may be, by the foregoi ng anount.

Pil e Load Tests

The contract includes one (1) pile load test. The Contracting Oficer
reserves the right to increase or decrease the nunber of |oad tests.

Paynment for each conplete test loading of a single pile will be made at the
contract unit price per test, which price shall include furnishing,

pl aci ng, and renovi ng test apparatus and equi pnent, placing and renoving
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test loads, and furnishing the |oad test report.
Dynam ¢ Anal ysi s

The contract includes dynam c analysis of six (6) test piles, in three (3)
separate operations of two (2) piles each as described on the draw ngs.

The Contractor nmmy conbine any (2) operations, or all (3) operations into a
single test pile installaton event, subject to Contracting Oficer approval.
The Contracting O ficer reserves the right to increase or decrease the
nunber of test pile analyses. Paynent for each test pile analysis will be
made at the contract unit price per analysis, which price shall include
furnishing, placing, and renoving test sensors and equi pnent, nonitoring
test pile installation, perform ng Wave Equati on, Refined WEAP and CAPWAP
anal yses, and furnishing the Dynanic Test Pile Report. Paynent will not be
made for additional Phase One testing necessitated by changes to the pile
driving equi pnent or to any other aspect of the pile driving operations.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Pil e Locations; GA

The contractor shall furnish drawi ngs, and data in the fornat of Table A
provi ded at the back of this Section, prepared by a registered |icensed
| and surveyor indicating final |ocation of driven piles.

Pile Driving; GA

A conpl ete plan describing the proposed pile installation shall be
submitted to the Contracting O ficer and approved prior to driving any
piles. The plan shall include details of all proposed equi pnent and
accessories, proposed nethods of operation, and the proposed sequence of
driving test and pernanent production piles.

Pile Driving Equi pnent; GA

Contractor shall furnish to the Contracting Oficer descriptions of al

pile driving equi pnent to be enployed in the work, prior to comencenent of
pile installations, including details of the pile hanmer, power plant,

| eads, pile cushion material, helmet or cap, and hanmer cushion

material. Bounce chanber pressure rating curves or charts shall be

submi tted for double-acting (closed end) diesel hamrers.

Dynam ¢ Testing Equi pnent; GA.
The Contractor shall submt information on the dynamc |oad testing

equi pnment proposed to be used and the proposed net hods of operation. This
subm ttal shall as a mninmum
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1. Provide details of the proposed pile driving hamer and Wave Equation
Drivability Analyses for selection of the hanmer along with a statenent of
driving procedure. The Wave Equation Drivability Anal yses are to be
conpleted by the Contractor's Consultant for pile testing for each test
pile location where different subsurface conditions exist, and are to al so
consi der the proposed hammer assenbly, pile cap bl ock and cushion
characteristics, and pile properties and estimated | engths. Anal yses are
to include copies of conputer input and output sheets and graphs show ng
soil resistance versus bl ow count as well as nmaxi num tension and
conpressi on stresses versus bl ow count. Analyses shall be run at the
estimated tip elevation as well as other critical elevations selected by
the Contractor's Consultant for pile testing, to define naxi mum stress
levels in the pile frominitial through final driving including re-srike.

2. Provide details of the proposed dynam c |oad testing equi pnent. The
equi pnment to be used for dynamic testing of the pile hammer and soi
performance and for dynanmic |oad testing of the test piles shall be either
a nodel GCPC or a PAK Pile Driving Analyzer as manufactured by Pile

Dynami cs, Inc., of Oeveland, Chio, or approved equival ent.

3. Provide detail ed procedure for conducting the dynamic pile |oad test,
and a description of the information which will be generated by the

equi pnment to be used for conducting the load test. The detailed
description shall explain how specific information on pile performance will
be evaluated to performrefined Wave Equati on Anal yses and to arrive at
recomended installation procedures and estinated pile capacity versus
penetrati on.

Load Testing Equi pnent; GA

Provide details of the static |oad testing equi prent and procedures,

i ncluding the size, type, and length of reaction piles, description and
sketch of the jacking apparatus and set-up, and description of jacking
saf ety equi pment and procedures.

SD- 04 Dr awi ngs
Prestressed Concrete Piling; GA

Contractor shall furnish to the Contracting Oficer draw ngs including shop
and erection details and details of collars, shoes, splices, build-ups, and
enbedded or attached lifting devices, prior to comrencing the work or
ordering materials. Draw ngs shall indicate pick-up and support points for
piles. Reinforcing steel details shall conformto ACl SP-66.

SD- 09 Reports
Load Test Report; GA

Contractor shall furnish to the Contracting Oficer a conplete report on
the load test, including a plot of applied | oad versus displacenent and al
applicable information as specified in ASTM D 1143, within 7 days of
conpletion of load test. The report shall be prepared by or under the
direct supervision of a registered professional engineer experienced in
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pile load testing and | oad test analysis. Wthin 7 days of receipt, or
within 10 days of receipt of the Dynanmic Test Pile Report, whichever occurs
later, the Contracting Oficer will determine the required tip elevation
and driving resistance required for pernmanent production piles. Fromthese
requi renents and fromindicated finish grade of structures, the Contractor
shal | prepare a production schedul e of the nunber of pernanent piles of
each length, required tip elevation, driving resistance, and their

| ocations. This schedule shall be approved before any pernmanent production
pil es are ordered.

Dynanic Test Pile Report; GA

The Contractor shall furnish, in accordance with paragraph FIELD TESTS AND
| NSPECTI ONS, a conplete printed report on the dynanic |oad tests,

including, but not limted to, a description of the pile driving equipnent,
driving records for test piles, conplete test data, analysis of test data,
and recommended al | owabl e design | oads versus tip elevation and penetration
resi stance based on the test results. The .X01 electronic data files shal
be provided with the report. The dynam c analysis shall include assessnent
of hammer performance, pile stresses and integrity, and soil resistance
during installation, and shall include both CAPWAP and refi ned Wave
Equati on anal yses. The report shall be prepared by or under the direct
supervision of the Contractor's consultant for pile testing, who shall also
i nspect installation of test piles and initial production piles. A mninmm
of 10 days from subm ssion of the report shall be all owed for approval.

The Contractor shall use the Contracting Oficer's coments and the
approved test report along with the approved |oad test report and comments,
to prepare a schedul e of production pile lengths, required tip el evations,
estimated driving resistance, and |locations. The schedule shall be

subm tted and approved prior to ordering pernmanent production piles.

Concrete M x Proportions and Tests; FIO

Concrete m x proportions and test results shall be submtted and approved
prior to delivery of fabricated piles to the project site. Conpressive
strength results shall include 28-day test results as well as results from
tests taken prior to transfer of prestressing force.

SD- 13 Certificates
Mat erial Test Reports and Certificates; FIO

Copies of material test reports shall be submtted within 24 hours after
conpletion of tests. The testing requirenents for materials incorporated in
ref erenced docunents will be waived provided the nanufacturer submts
certificate(s) stating that previously manufactured materials have been
tested by recogni zed | aboratories, that such naterials neet testing

requi renents specified, and that the materials furnished for this project
are of the sane type, quality, manufacture, and nake as that tested.

Copies of the test reports need not be subnmitted except as specifically
required by the Contracting Oficer

SAMPLE CERTI FI CATE
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The manufacturer hereby certifies that previously manufactured material s
have been tested by recogni zed | aboratories, that the tested material is of
the sane type, quality, manufacture, and fornul ation as that furnished for
this project, and that the tested material neets all the requirenents of
the foll owi ng specifications:

SPECI FI ED MATERI AL TESTED MATERI AL

c- 150- 84 John Doe Conpany
Portl and Cenent

S| GNATURE AND TI TLE
SD- 18 Records
Record of Existing Conditions; FIO

Contractor shall establish a plan prepared and inplenented by a

pr of essi onal engineer registered in the Commonwealth of Virginia, to
noni t or possi bl e di sturbance or cracking of the existing culvert bridge
structure and the structures on adjacent properties to the existing culvert
bridge during pile driving operations, bridge denmolition, water and sewer
denolition operations. The adjacent parcels shall include, but not be
limted to, Parcels 107, 109, 110, and 113 shown on the Right of Way Pl an
Sheets. M ninmum pl an shall consist of photographs of the existing
structures and the establishnment of points (nmarks) on the existing
structures to nonitor in three dinensions any relative novenent to a

per manent benchmark | ocated a sufficient distance fromthe site as to be
unaffected by the Contractor's operations. A video survey, displaying a
visible time and date record, shall be filed with the Contracting Oficer
prior to commencenent of any | and disturbing activities including, but not
limted to, excavation, denolition, or pile driving. The survey shal
include all features/itens/structures that could possibly be affected by
the Contractor's activities. Al readings are to be taken to an accuracy
of 0.01 feet. Readings and observations shall be taken daily during pile
installation and for a period of 3 days after pilings are conpleted, and
the results shall be included with the Contractor's daily inspection
report. The Contractor's Existing Conditions and Monitoring Plan shall be
submtted a mninmumof 10 days prior to pile installation for the
Contracting O ficer's approval. Should any novenent be detected, the
Contractor shall cease operations, notify the Contracting O ficer, and
submit a proposed nodification of his operating plan. This nodified plan
shal | be approved by the Contracting O ficer before the Contractor may
proceed with the pile installation operation

Pile Driving; FIO

A conpl ete and accurate record of all driven piles shall be continually

mai nt ai ned, and a copy shall be provided to the Contracting O ficer upon
request or within 5 days of conpletion of driving. The record shal

i nclude the pile nunber or identification, |location, size, |ength,

el evation of tip and top of pile, the number of blows required for each
foot of penetration throughout the entire length of the pile, the nunber of
bl ows per inch for the last 18 inches of penetration, and the tota
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driving time. The record shall include the type and size of the hanmer,
the rate of operation, hamrer stroke or pressure gauge reading, the type
and di mensions of driving helmet or cap, and the cap-block and pile cushion
used. Any unusual occurrence during driving of the pile shall be recorded
and i nmedi ately reported to the Contracting O ficer. The Contractor shal
notify the Contracting Oficer 10 days prior to driving of test piles, and
10 days prior to load testing. After installation is accepted, the
conplete record shall be submtted with the test.

1.4 QUALI FI CATI ONS

The work shall be perforned by a firmspecializing in the specified
foundati on system and havi ng experience in constructing and installing the
speci fied foundati on system under simlar subsurface conditions. The
Contractor shall provide a Piling Quality Control Representative (CPQCR)
with full authority to direct the pile installation activities, and shal

al so provide an i ndependent Consultant for pile testing. The CPQCR or the
Consultant for pile testing shall provide full-time inspection of all pile
handling and installation activities, and shall have at |east 2 years
experience in this field. The Contractor's consultant for pile testing
shall be a professional Cvil Engineer licensed by the Cormonweal t h of
Virginia, experienced in soil nmechanics and foundations and having a

m ni mum of two (2) years' experience nonitoring pile installation and
testing using the specified pile driving analyzer, and shall be fully

i ndependent of the Prime Contractor and its subcontractors and suppliers.

1.5 SUBSURFACE DATA

Subsurface soil data | ogs are shown on the drawi ngs. The subsurface
i nvestigation reports are available for exam nation at the Arnmy Corps of
Engi neers, Norfolk District, 803 Front Street, Norfolk, Virginia.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Adni xt ures

Admi xtures, if used in the concrete m xtures, shall be used at no
additional cost to the Government. Chem cal adm xtures shall conformto
ASTM C 494. Air-entraining adm xture shall conformto ASTM C 260.

Adm xtures containing chlorides shall not be used.

2.1.2 Aggr egat es

Aggregates shall conformto ASTM C 33, except as specified otherw se
herein. Aggregates shall be free from any substance which may be

del eteriously reactive with the alkalies in the cement in an anount
sufficient to cause excessive expansi on of the concrete. Maxi mum aggregate
size shall be one inch. Fine aggregates fromdifferent sources of supply
shall not be mixed or stored in the sane stock pile, or used alternately in

the sane concrete mx or the sane structure without approval. The
fi neness MODULUS of fine aggregate shall be not |ess than 2.40 or greater
than 3.0. For piles that will be exposed to freezing and thaw ng, fine and

SECTI ON 02362 Page 8



Great Bridge - Road Repl acenent 4236208R

coarse aggregate subjected to five cycles of the sodium sul fate soundness
test shall show a |l oss not greater than 10 percent. |If the selected
aggregates fail the soundness test, the Contractor nmay use the aggregate
source, provided concrete specinens nade with the aggregates to be used for
the piles shall have a durability factor of not |ess than 80 based on 300
cycles of freezing and thawi ng when tested in accordance with ASTM C 666.

2.1.3 Anchor age

Anchorage and end fittings for post-tension assenblies shall conformto AC
318/ 318R

2.1.4 Cenent

Cenent shall conformto ASTM C 150 except Type |V shall not be used.
Cenent shall contain less than 8 percent tricalciumalumnate (C3A).

2.1.5 G out

Grout materials used in prestressed piles shall conformto the requirenents
specified herein for concrete nixes. Gout for post-tensioned ducts and
bonds shall conformto PClI Jr 119. Adm xtures, when required for grout,
shal |l have no injurious effects on steel or concrete. Calciumchloride
shal | not be used.

2.1.6 Prestressing Stee
Prestressing steel shall be seven-wire |ow rel axation stress-relieved
strand conformng to ASTM A 416 or stress-relieved wire conformng to ASTM
A 421, Type WA. The minimumultimte strength shall be 270,000 pounds per
square inch (psi). Prestressing steel shall be free fromgrease, oil, wax,
paint, soil, dirt, |oose rust, kinks, bends, or other defects.

2.1.7 Rei nforcing Steel

Non- prestressed reinforcing steel shall conformto ASTM A 615, Grade 420.
Wel di ng of reinforcing steel shall be in accordance with AWS D1. 4.

2.1.8 Ties and Spirals
Steel for ties and spirals shall conformto ASTM A 82.

2.1.9 Wt er
Water for mxing concrete shall be clean and free frominjurious anounts of
oils, acids, alkalies, salts, organic naterials, or other substances that
may be deleterious to concrete or steel. Mortar cubes nmade w th nonpotabl e
m xi ng water shall have 7-day and 28-day strengths equal to at |east 90
percent of the strengths of simlar specinens made with potable water

2.2 MANUFACTURED UNI TS - GENERAL REQUI REMENTS

2.2.1 Pr et ensi oned Pil es
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Pret ensi oned piles may be solid or hollow and shall be cast as nonolithic
units of honpbgeneous high-strength concrete fromhead to tip and stressed
with high-tensile cold-drawn stress-relieved steel strands. Design
criteria shall be in accordance with PClI Ml -120 and PCl Std-112.

Manuf acturing of piles shall conformto PCl Mil-116 except as nodified
her ei n.

2.2.2 Seawat er Exposure

For piles to be exposed to seawater, the concrete m x design and the
concrete materials shall be selected, placed, and cured in a nmanner that
ensures production of extrenely dense concrete free of shrinkage cracks and
honeyconb with a m ni rum degree of perneability. The nmaxi mum pernissible
wat er-cenent ratio (by weight) shall be 4.5 gallons of water per sack of
cenent. The cenent shall be air entrained with a mninumof 4-1/2 percent
and a maxi mum of 6 percent air entrainnent, acconplished by use of an
additive at the m xer and approved by the Contracting Oficer.

2.2.3 Conveyi ng

Concrete shall be conveyed fromthe mxer to the forns as rapidly as
practicable by nethods that will not cause segregation or |oss of

i ngredients in accordance with ACI 304R. It shall be deposited as nearly
as practicable in its final positionin the forns. At any point in
conveying, the free vertical drop of the concrete shall not exceed 3 feet.
Chuting will be permitted only where the concrete is deposited into a
hopper before it is placed in the forns. Conveying equi pnent shall be

cl eaned thoroughly before each run. Concrete shall be deposited as soon as
practicable after the forms and the rei nforcenent have been inspected.
Concrete that has segregated in conveying shall be renoved.

2.3 FABRI CATI ON OF PRETENSI ONED PI LES
Production piles shall not be fabricated and delivered to the site until
the Dynamic Test Pile Report and Load Test Report and the Contractor's
production pile schedul e are approved.

2.3.1 Wor kmanshi p

Wor kmanshi p shall conformto PCI Mil-116. Pile pick-up points shall be as
recommended by PCl and at the responsibility of the Contractor. Unless

special lifting devices are attached for pick-up, l|ocation of pick-up
points cast in the concrete shall be plainly marked on all piles after
renoval of the forns, and all lifting shall be done at these points. Piles

shall be lifted by a suitable bridge or sling attached to the pick-up
points. Piling shall not be driven until the concrete attains the
specified ultinate conpressive strength as indicated by breaking test
cyl i nders.

2.3.2 For ns
Fornms shall be of netal, shall be well braced and stiffened agai nst

deformation, and shall be accurately constructed and watertight. Forns
shal |l pernmit nmovenent of the pile without damage during rel ease of the
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2.

prestressing force. Bottomof the formshall be within 1/4-inch of a true
plane in a length of 50 feet. Inside forns or void tubes nay be of treated
fi berboard, plywood, or other naterial and/or nethod approved by the
Contracting O ficer. Void forns shall be anchored firmy so they will not
nove, float, or collapse during the placing of concrete. |If a noving
mandrel is used for formng the inner void, special precautions shall be
taken to prevent fallout of inner surfaces, tensile cracks, and separation
of concrete from strands.

.3.3 Rei nf or cenent and Enbednents

Al reinforcing steel, prestressing steel, and enbedded itens shall be
accurately positioned in the forms and secured to prevent nmovenment during
concrete placenent. Al steel shall have a m nimum concrete cover of 2

i nches, except in narine or other corrosive environments where the m ni num
concrete cover shall be 2-1/2 inches.

.3.4 Concrete Wrk

The concrete mx shall have an ultinate conpressive strength of 6000 ps

at 28 days and a slunp of 2 to 5 inches, as deternined in accordance with
ASTM C 143. Water reducing adm xtures, when approved by the Contracting

O ficer, shall produce concrete with a slunp not exceeding 7 inches.
Concrete piles exposed to conditions of freezing and thawi ng shall contain
fromd4 to 7 percent entrained air provided by the use of an air-entraining
adm xture conformng to ASTM C 260. Concrete shall not be deposited in the
forms until the placenment of reinforcenment and anchorages has been

i nspected and approved. Each pile shall be produced of dense concrete with
snooth surfaces. Concrete shall be placed pronptly after mixing is

conpl eted and shall be deposited close to its final position in the form

Vi brator heads shall be snaller than the m ni num di stance between steel for
pretensioning. D nensional tolerances shall conformto PCl Wl -116. The
ends of all piles and the corners of square piles shall be chanfered. Side
fornms shall not be removed until concrete has attained 4200 psi conpressive
strength, as determ ned by breaking test cylinders.

.3.5 Pr et ensi oni ng

Anchorages for tensioning the prestressing steel shall be a type approved
by the Contracting Oficer. The tension to which the steel is to be
pretensi oned shall be nmeasured by the elongation of the steel and verified
by the jack pressure reading on a gauge. The gauge shall have been
re-calibrated by a calibration | aboratory approved by the Contracting
Oficer within 12 nonths of comrencing work and every 6 nonths thereafter
during the termof the contract. Means shall be provided for neasuring the
el ongation of the steel to at least 1/8 inch. Wen the difference between
the results of neasurenent and gauge reading is nore than 5 percent, the
cause of the discrepancy shall be corrected. The tensioning steel shall be
given a uniformprestress prior to being brought to design prestress. The
sane initial prestress shall be induced in each unit when several units of
prestressing steel in a pile are stretched sinmultaneously.

3.6 Det ensi oni ng
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Rel easi ng of prestressing force in pretensioned piles shall be performed in
a manner that mnimzes eccentricity of prestress. Tension in the strands
shal |l be rel eased fromthe anchorage gradually. |n no case shall the
stress be rel eased after casting w thout approval by the pile
manufacturer's quality control representative. The transfer of
prestressing force shall be done when the concrete has reached a
conpressive strength of not less than 70 percent of specified ultimte, as
det erm ned by breaking test cylinders.

2.3.7 Curing of Piles

Prior to the start of curing operations, the nethods and details of curing
shall be submtted for record and shall be approved by the Contracting
Oficer. Al piles shall be cured in accordance with Section 4 of

PCl Ml - 116.

2.4 MANUFACTURI NG CONTROLS
2.4.1 Initial Sanpling and Testing

Testing shall be perforned by an approved commercial testing |aboratory or
by an approved | aboratory naintai ned by the nanufacturer of the material

2.4.1.1 Aggr egat e
Fi ne and coarse aggregate shall be tested for confornmance with ASTM C 33.
2.4.1.2 Cement

Cenent shall be tested at the m |l or at the mxing plant for confornmance
with ASTM C 150.

2.4.1.3 M x Proportions

Prior to commencing pile fabrication, the Contractor shall furnish a
statenment giving the maxi mum nom nal coarse aggregate size and the
proportions of all ingredients that will be used in the manufacture of each
strength of concrete proposed for use. Aggregate wei ghts shall be based on
the saturated surface dry condition. The statenment shall be accomnpani ed by
test results froman i ndependent conmercial testing |aboratory, or by an
approved | aboratory naintained by the pile fabricator, attesting that the
proportions selected will produce concrete of the qualities indicated. No
substitutions shall be made in the materials used in the work w thout
additional tests to show that the quality of the concrete is satisfactory.
The statenent shall al so be acconpani ed by test results denobnstrating
conpli ance of aggregate and cenent, as specified herein

2.4.2 Sanpling and Testing During Fabrication
2.4.2.1 Aggr egat e
Twi ce during each shift when the concrete plant is operating, the gradation

of each size of aggregate shall be tested in accordance with ASTM C 136.
At | east one test of npisture content of coarse aggregate, in accordance
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with ASTM C 566, and at |east two tests of npisture content of fine
aggregate, in accordance with ASTM C 70 or ASTM C 566, shall be nade per
shift.

2.4.2.2 Concrete

A mnimum of two slunmp tests in accordance with ASTM C 143 shal |l be nade
for each 50 cubic yards of concrete produced per shift. Sanples of fresh
concrete shall be taken in accordance with ASTM C 172. Cylinders shall be
nol ded and cured in accordance with ASTM C 31, and tested in accordance
with ASTM C 39. Sanples conprised of at least three (3) test cylinders for
each class of concrete shall be taken not |ess than once a day nor |ess
than once for each 50 cubic yards of concrete placed. Each strength test
result shall be the average of two cylinders fromthe same sanple tested
at 28 days. Additional specinens shall be nolded as needed by the
Contractor or pile manufacturer. The Contractor or pile manufacturer shal
nol d, ship, cure, and test the cylinders. The cylinders shall be cured in
the sane nanner as the piles and shall be placed at the point where the
poorest curing conditions are offered. Evaluation of the conpressive test
results tested at 28 days shall be in accordance with ACI 214. The
Contractor or pile manufacturer shall certify that the sanpling and test
nmet hods conformto the requirenments of ASTM C 31 and ASTM C 39 and t hat
sufficient sanples were taken to evaluate the concrete as follows: The
average of three consecutive strength tests shall equal or exceed the
specified strength and no individual strength test result shall have |ess
than the specified strength by nore than 500 psi. All test results shal
be subnmitted to the Contracting Officer, for review and approval prior to
delivery of piles to the project site.

2.4.3 Changes in Proportions

If the test results of the | aboratory cured cylinders at 28 days fall bel ow
the specified conpressive strength, adjustnents in the proportions, the

wat er content, or both shall be nade as necessary; if the test results of
the field-cured specinmens fall below the specified strength, changes in the
casting, handling, or storage nethod and the noisture and curing procedures
of such speci nens shall be made as necessary to secure the specified
strength. Al changes shall be subnitted in witing to the Contracting
Oficer. The slunp shall be as specified.

PART 3 EXECUTI ON

The Contractor shall select pile driving equi pmrent based upon subsurface
conditions, pile size and capacity, and |ocal experience, and Wave Equation
Drivability Anal yses results per paragraph 1.3 SUBM TTALS. Stresses

predi cted by wave equation analysis shall not exceed the effective
prestress in tension, and 0.85 tinmes the concrete conpressive strength

m nus the effective prestress. Between 7 and 21 cal endar days prior to
installing test piles, the Contractor's Piling Quality Control
Representative (CPQCR) and the Contractor's Consultant for pile testing
shal | conduct a Preparatory Inspection with the Contracting Officer's
Representative. The inspection shall include, but not be linmted to, a
review of the approved pile driving and testing equi pnment subnittals and a
di scussion of the proposed installation program Final approval of driving
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equi pnment and procedures shall be based upon driving results of test piles
and approved recomendations by the Contractor's Consultant for pile
testing, but approval shall not relieve the Contractor of the

responsi bility of achieving satisfactory installation of test and
production piles as specified and indicat ed.

3.1 Pl LE DRI VI NG EQUI PMENT
3.1.1 Pil e Hamers

The hammer used shall be capabl e of devel oping the specified ultimate pile
capacity prior to reaching driving refusal, and shall be capable of proving
the specified ultimte capacity during Phase Two testing re-strike,

consi deri ng hamer inpact velocity; ramweight; cross section, length, and
total weight of the pile; and the character of subsurface material to be
encountered. For air or steam hanmers, obtain required driving energy of
hamrer by use of a heavy ramand a short stroke with | ow inpact velocity.
Initial hamer selection and operating procedure shall be in accordance

wi th Wave Equation Drivability Analysis results per paragraph 1.3

SUBM TTALS. Hanmer operation shall be nodified, or the hamer replaced,
during test pile or production pile installation as required, in accordance
with refined Wave Equati on Anal yses and Pile Dynam c Analyzer results or as
recommended by the Contractor's Consultant for pile testing. Single-acting
hamrers shall have an indicator and scale, easily legible fromthe ground,
for hanmmer stroke measurenment. A gauge to nonitor air or steam hanmer
pressure, or diesel hammer bounce chanber pressure, shall be readabl e by

i nspectors on the ground.

3.1.2 Driving Hel nets and Pil e Cushions

A driving helnet or cap including a pile cushion shall be used between the
top of the pile and the ramto prevent inpact danage to the pile. The
driving helmet or cap and pile cushion conbination shall be capabl e of
protecting the head of the pile, mnimze energy absorption and

di ssipation, and transmt hanmer energy unifornmly over the top of the pile.
The driving helnet or cap shall fit |oosely around the top of the pile so
that the pile is not restrained by the driving cap if the pile tends to
rotate during driving. The pile cushion may be of solid wood or of

| am nated construction, shall conpletely cover the top surface of the pile,
and shall be retained by the driving helnet. The mnimumthickness of the
pil e cushion shall be 6 inches and the thickness shall be increased as
recommended by the Contractor's Consultant for pile testing and approved by
the Contracting Officer's Representative so as to be suitable for the size
and length of pile, character of subsurface material to be encountered,
hamrer characteristics, and the required driving resistance. The pile
cushion shall be new at start of driving of each pile, and it shall be
replaced if it has been highly conpressed, charred, or burned, or has
beconme deteriorated in any manner during driving, but shall not be changed
within the last 3 feet of driving.

3.1.3 Hammer Cushi on

A hammer cushi on, when reconmmended by the hamrer manufacturer, shall be
used between the helnet or cap and the hamer ram The cushi on shal
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consi st of al um num and approved industrial type plastic |lam nate (nicarta)
di scs stacked alternately in a steel housing. Steel plates shall be used
at the top and the bottom of the hamer cushion. Were the cushion is

ot her than that specified above, the Contractor shall submt to the
Contracting O ficer, at |least 2 weeks before the start of test pile driving
operations, detailed drawi ngs of the cushion he proposes to use acconpani ed
by records of the successful use. The hamrer cushi on shall be replaced if
it has been damaged, highly conpressed, charred, or burned or has becone
spongy or deteriorated in any nanner. |f a wood cushion is used, it shal
not be replaced during the final 3 feet of driving of any pile. Under no
circunstances will the use of small wood bl ocks, wood chips, rope, or other
material permtting excessive |oss of hanmmer energy be permtted.

3.2 | NSTALLATI ON

Al pile handling and installation shall be perforned under the direct
supervision of the CPQCR for pile installation, as specified in paragraph
QUALI FI CATI ONS

3.2.1 Handl i ng and Driving

Piles or pile sections shall not be handl ed or noved in any manner that
woul d result in cracking or permanent danage to the concrete or to the
grout surrounding the prestressing cables. Piles shall not be driven until
the concrete has attained a mininumstrength of 6000 psi. Piles may be
driven without pile guides or |eads providing a hammer guide frane is used
to keep the pile and hammer in alignnment. Special care shall be taken to
support battered piles to prevent excessive bending stresses in the pile.
Piles with strands or steel reinforcenent projecting fromthe head shall be
driven with special driving heads fitted to the pile.

3.2.2 Pile Driving

The Contracting O ficer shall be notified at |east 10 days prior to
beginning installation of test piles. Pile driving records shall be
prepared in accordance with paragraph SUBM TTALS. Well in advance of
beginning any pile installation so as to avoid delays to piling operations,
probi ng and renoval of erosion protection materials shall be perforned as
i ndi cated on drawi ng Sheets D-1 and D-3. Al pile driving shall be fully
noni tored and recorded by the Contractor's consultant for pile testing or
by the CPQCR. During initial driving through the specified probing and
pre-augered depth and while the pile tip is penetrating |layers of very soft
soil, steamand air hanmmers shall use a reduced driving energy of the hanmer
and the pile cushion thickness shall be increased or other neasures taken
as necessary to prevent tensile stresses fromexceeding allowable |intsas
necessary to prevent tensile stresses fromexceeding allowable Iimts.
Di esel - powered hammers shall be operated at the rate recomended by the
manuf acturer throughout the entire driving period. Sufficient pressure
shall be maintained at the steamor air hanmer so that:

a. For a doubl e-acting hammer, the nunber of blows per mnute during

and at the conpletion of driving of the pile is equal approximtely to
that at which the hamer is rated
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b. For a single-acting hanmer, there is a full upward stroke of the ram
unl ess a shortened stroke is directed by the Contractor's Consultant
for Pile Testing..

c. For a differential type hamrer, there is a slight rise of the
hamrer base during each upward stroke.

Test piles shall be installed and tested in accordance wi th paragraph FI ELD
TESTS AND | NSPECTI ONS. The pile hanmer used for driving permanent piles
shal |l be the sane type, operated at the same rate and in the sanme nmanner,
as that used for driving the test piles, except when refined Wave Equati on
Anal yses or Dynanic Pile Analyses indicate revisions are required as
recomended by the Contractor's Consultant for pile testing. Additiona
Phase One testing shall be provided as necessary for initial production
piles as specified in paragraph Dynamic Pile Anal yses. Pernmanent
production piles shall be driven continuously and without interruption, to
or belowthe required tip elevation or to reach the driving resistance in
accordance with the approved production pile schedule, and such that the
top of pile is at the final location indicated. Pile driving records shal
be nmonitored daily by the Contractor's consultant for pile testing, whose
recomended reivisions to the procedures and equi pnent shall be pronptly

instituted. |If a pile refuses prior to reaching the required tip el evation
or if obstructions or unusual conditions are encountered, the Contractor
shall inmediately notify the Contracting O ficer and performcorrective

neasures as directed by him Driving refusal shall occur if the nunber of
properly delivered hanmer bl ows exceed 70 bl ows per six inches or 120 bl ows
per 12 inches of penetration or as reconmended and approved in the Dynamc
Test Pile Report. Any pile failing to neet the approved driving resistance
at the required tip elevation, shall be re-struck as reconrended by the
Consultant for pile testing and in the presence of the Consultant for pile
testing or the Contracting O ficer. Dynanmic fornulae such as the

Engi neering News Record (ENR) formula shall not be used to determine the
driving resistance at which pile driving will be termn nated.

3.2.3 Jetting of Piles
Jetting of piles will not be permtted.
3.2. 4 Cutting of Piles

When necessary and approved by the Contracting Officer in witing, cutting
of piles shall be with pneumatic tools, saw ng, or other approved nethods
which will not danmage the pile below the surface of the cut. The use of
expl osives for cutting will not be permtted. Paynent for cutting of piles
required by condition beyond the control or responsibility of the
Contractor will be made in accordance wi th paragraphs BASI S FOR Bl DS AND
PAYMENT.

3.2.5 Protection of Piles
Care shall be taken to avoid damage to the piles in handling piles, in
placing the pile in the | eads, and during the pile driving operations.

Where pile or projecting reinforcenent orientation is essential, special
care shall be taken to mamintain the orientation during driving. Special
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care shall be taken in supporting battered piles to prevent excessive
bendi ng stresses in the pile. The top of the pile shall be squared to the
| ongitudinal axis of the pile. |If the Contractor elects to use a pile head
with projecting strands or mld steel reinforcing, a special driving head
shal |l be used to prevent danage to the reinforcenent and prevent direct

i npact forces frombeing transmtted through the reinforcenent.

3.2.6 Tol erances in Driving

Al piles shall be driven with a variation of not nore than 0.25 inch per
foot of pile length fromthe vertical for plunb piles or nore than 0.50
inch per foot of pile length fromthe required angle for batter piles. Top
of pile shall be within 4 inches laterally and within 2 inches vertically
of the location indicated. Wen piles are driven such that the top of pile
is lower than indicated, the connecting pile cap or grade beam shall be

i ncreased in depth such that the pile is enbedded for the m ni num di mensi on
shown. Manipul ation of piles, up to a maxi num of 0.15 inches per foot of
length but in no case nmore than 4 inches, will be permtted to bring pile
tops to within tolerance. Al piles shall be checked for heave. Piles
found to have heaved shall be redriven to the required point elevation

3.2.7 Bui | d- Ups

If any pile does not attain sufficient resistance or penetration when the
pile head is at the established cut-off elevation, driving shall continue
as directed by the Contracting Oficer wuntil the required resistance or
penetration is reached. The pile shall be built-up to the specified
cut-off elevation by a cast-in-place extension of the pile, in accordance
with procedures for build-up without driving as detailed in PCl Std-112.
Details of nmeans for protecting the joints by a suitable nortar or epoxy
shal | be approved by the Contracting Oficer. Build-ups shall not be
driven. Where buil d-ups are exposed to water, the Contractor shal
protect the cast-in-place section fromthe water during the curing period,
in a nanner approved by the Contracting Oficer. Concrete in build-up
shall have a minimumultimate conpressive strength of 4000 psi. Buil d-ups
will not be permitted on nore than 10 percent of the total nunber of piles.
If this percent figure is exceeded or if in the judgment of the
Contracting O ficer the clustered | ocation of the build-ups is undesirable,
piles of insufficient length shall be withdrawn and replaced with | onger

piles. Paynent for such build-ups, withdrawal and replacenent will be nmde
in accordance with paragraph BASI S FOR Bl DS AND PAYMENT, except when such
work is required due to the fault of the Contractor. |If pile tops are

damaged during driving, the damaged portion shall be renoved and the pile
built-up, or the pile shall be renmoved and repl aced, as directed by the
Contracting Oficer and at no additional cost to the Governnent.

3.2.8 Splices
Splicing of piles will not be permtted.

3.2.9 Pilot Piles

Pilot piles shall not be permitted to break or cut through obstructions.
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3.2.10 Pr eaugeri ng

Al pile locations for the utility Aerial Crossing shall be preaugered or
spudded to a depth of 5 feet belowthe mud Iine, to identify and clear
possi bl e obstructions. The area of the auger or spud shall not exceed 80
percent of the pile cross-sectional area. Alternative nethods of clearing
any obstacles, to ensure an unobstructed path for installing piles, may be
subm tted for approval by the Contracting O ficer, but no additiona
paynment will be nmade therefore.

3.2.11 Damaged Pil es

a. Wen the tip of a driven pile is passing through soft soil so that
there is little or no resistance to penetration of the pile, |ongitudina
tensile stresses may be generated in the pile shaft. These tensile
stresses nay be sufficient to danage the pile during driving. For such
driving conditions, the contractor shall nodify his driving procedures to
limt the tensile stresses in the piles to acceptable levels. Piles which
fail due to longitudinal tensile stresses caused by inappropriate driving
shal |l be replaced by the Contractor at no additional expense to the

Gover nrent .

b. Should any pile be damaged during driving, or be driven outside its
specified tol erance for position, or otherw se be rejected due to

non- confornmance with the requirenents of the contract, it shall be
abandoned and additional pile or piles shall be installed at no additiona
cost, in the |locations designated by Contracting Oficer to replace the
abandoned pile. Such changes in pile caps, strap beans, and reinforcenment
made necessary by such pile relocations shall be nade wi thout additiona
cost. Abandoned piles shall be cut off below the bottons of the pile caps,
or lower as directed by the Contracting O ficer

c. If any pile driven to the specified resistance in the specified strata
is found to be out of plunb, or if its center at the level of the cut off
is out of position or any pile is | oaded nore than 10 percent greater than
its design |load, or so as to change the shape of the pile group making it
necessary to investigate and redesign the pile caps or other foundation
concrete, the contractor shall provide additional piles as directed, or
make such changes in pile caps, strap beans, or foundation walls, as
directed, so that no pile in the conpleted group will be | oaded nore than
10 percent greater than its designed | oad, conputed from an assunmed fully
| oaded condition in its designed position. The cost of additional piles
and changes to concrete pile caps, mats, strap beans, etc., nmde for this
pur pose shall be borne by the contractor.

d. Wrk of whatever nature, including cost of investigating and redesign
required on account of rejected, damaged, or displaced piles, excepting
pi |l es whi ch have been abandoned at the Governnent's expense due to
obstructions as stipulated herein, shall be provided by the contractor as
directed and without additional cost.

e. For efficient prosecution of the work, the licensed | and surveyor

engaged by the contractor shall convey partial pile survey information to
the Contracting Officer at intervals, so that any necessary investigation
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and redesign may proceed at a reasonable tine. At the conclusion of the
wor k, however, all pile survey information shall be furnished on a draw ng
as described under SUBM TTALS. The Governnent reserves the right to take
up to 5 working days to review and approve final pile |ocations.

3.2.12 obstructions to Driving Piles

a. |If obstructions are encountered bel ow the bottom of the pile cap, the
contractor shall renmove partially driven pile or use a nandrel or a stee
spud to clear a way for the pile or piles. |If so ordered by the

Contracting O ficer in witing, obstructions encountered beyond the limts
of erosion protection material probing and renoval that cannot be cl eared,
shal | be renoved by the contractor and paynent therefor will be nmade in
accordance with the Contract clauses. Because of the obstructions, under
this paragraph, the Contracting Oficer nay abandon piles and order
additional piles and the footage of such piles abandoned and additiona
piles shall be included at the applicable contract unit price. The

addi tional cost of pile cap, struts, or girders required because of
obstructions under this paragraph will be borne by the Government. Wen
not caused by obstructions, these costs shall be borne by the Contractor
The investigation and redesign costs shall be paid as stipul ated under
DAMAGED PI LES.

b. [If, subsequent to the driving of a conpleted pile, the pile is damaged
by an obstruction during the driving of another pile, the Government will
pay the cost of the work ordered by the Contracting Oficer to correct the
condi ti on.

c. |If the pile gets out of alignnent by |oss of contact with the driving
apparatus, or if it is abandoned during the operation and thereafter
constitutes an obstruction in the ground and causes danage to a pile in the
sane or adjacent location, the contractor shall assune all costs
attributable to the displaced part or parts.

3.3 FI ELD TESTS AND | NSPECTI ONS

The Contractor shall notify the Contracting O ficer 10 days prior to
driving of test piles and 10 days prior to conducting |oad test, in order
to witness the driving, testing, and recording procedures of the piles.

3.3.1 Test Piles

Four (4) 95-ton test piles and two (2) 30-ton test piles conformng to the
requi renents for permanent piles shall be driven at the | ocations as
descri bed on the drawings and to tip elevations of -61.0 feet and -49.0
feet respectively or as otherwise directed by the Contracting Oficer

Installation of all test piles shall be observed by the CPQCR and by the
Contractor's Consultant for Pile Testing, and nonitored as specified herein
For each test pile, a record shall be kept as specified in paragraph

SUBM TTALS. The piles and pile driving shall conformto the requirenents
speci fied herein and, unless directed otherwi se by the Contracting Oficer
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driving shall be continuous until the tip of the pile has been driven to
the tip elevation specified above. Any or all of the additional test pile
| ength shall be driven after successful re-strike testing or static | oad
testing such that the pernmanent top of pile is located at its design

el evation, unless the Contractor's Consultant for pile testing determnes
that the driving stresses will be danmaging to the pile, in which case the
top of pile shall be cut off as required. Jetting of test piles will not
be permitted. Test piles indicated or directed to be driven in pernmanent

| ocations nmay be incorporated into the work if they are approved by the
Contracting O ficer after all testing has been conpleted. Wthin 7 days of
recei pt of the conplete dynamic test pile report including the Consultant's
recomendati ons and the full set of test pile driving records, the
Contracting Oficer will determine which test pile is to be | oad tested.

3.3.2 Dynamic Pile Anal yses
A dynam c pile analysis shall be perforned on each of the test piles.
3.3.2.1 Phase One

The first phase will occur when the test piles are initially driven to
check the hammer, pile, and soil performance, and to determine the
suitability of the proposed hanmer for the size, length and type of pile
being driven for the soil types encountered as the piles are driven. This
initial nonitoring shall determ ne the nbst appropriate pre-augering depth,
efficiency of the hanmer relative to specified efficiency, effectiveness of
cushion, level of conpressive and tensile stress in pile and
extent/location of any pile damage caused by the initial driving. Test

pi | es damaged or broken during installation shall be replaced,

i ncorporating driving nodifications as deternined by the Contractor's
Consul tant for pile testing and as approved by the Contracting O ficer
Wth each blow of the pile, the information |isted bel ow shall be
electrically recorded and anal yzed by the Pile Driving Anal yzer

a. Bl ow nunber

b. Blow rate per minute, or hammer stroke for diesel hanmers

C. I nput and refl ected values of force and velocity

d. Val ue of upward and downward traveling force wave with tine
e Maxi mum and final transferred energy to pile, hammer system

ef ficiency

f. Maxi mum conpressive stress, velocity, acceleration and di spl acenent
g. Maxi mumtensile stress in pile
h. Pile structural integrity, damage detection, extent and | ocation

i. Bearing capacity of pile by Case nethod.

If the pile test, hammer, and soil performance eval uati on recomends
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changes to the hamrer assenbly, hanmmer stroke, pile cushioning, augering,
or any other aspect for the pile driving operation, these changes shall be
i ncorporated into production pile driving in an effort to control excessive
stresses and pil e danmage. Phase One testing shall then be performed for
the first four production piles to nonitor the incorporated changes or any
ot her Contractor changes in any aspects of pile driving operations nade
after test pile installation, and the Contractor shall not proceed with
further production pile driving until the results and any further
recomendati ons nmade by his Consultant for pile testing are revi ewed and
approved by the Contracting Oficer and i npl emented by the Contractor

This procedure shall be repeated until allowable tensile and conpressive
stresses are achieved in the pile and/or pile danage is ninimzed.

3.3.2.2 Phase Two

Upon conpl etion of Phase One test pile driving, the piles shall be allowed
to set-up for at least 72 hours, or |longer as recomended by the
Contractor's Consultant for Pile Testing. After evaluation of pile, hamer
and soil perfornance by the Contractor's consultant for pile testing, the
second phase of the dynamic pile analysis shall proceed. The second step
of dynanmic pile analysis is the dynamc load test. This portion of the
eval uation requires striking each of the set-up piles, i.e. re-striking the
test piles, a minimumof 20 to 50 tines or as directed by the Contractor's
consul tant, using the same hamer which was used for the test pile driving
and which will be used for production pile driving. |In addition to those
itens listed in paragraph Phase One above, selected re-strike driving
records for each test pile, as directed by the contractor's Consultant for
Pile Testing and approved by the contracting Oficer, are to be subjected
to rigorous conputer analysis by the Case Pile Wave Anal ysis Program
(CAPWAP) for determi nation of resistance distribution and soil resistances
and properties, generation of a plot of applied |oad versus average pile

di spl acenent based on the cal cul ated soil properties, and establishnent of
driving criteria for production piles.

3.3.3 Dynanmi c Test Pile Report

Upon satisfactory conpletion of all dynamic |oad testing for each specified
test pile operation, a mninumof three copies of a Dynanic Pile Test
Report shall be submitted to the Contracting Officer for review and
approval. The submittal shall be prepared and sealed by the Contractor's
Consul tant for Pile Testing and shall be nade within ten (10) days of the
conpletion of the dynamic |oad test. The report for the Dynamic Pile

Anal ysis shall contain the follow ng information:

a. Bearing capacity of pile(s) from Case Pile Wave Anal ysis Program
(CAPWAP) information resulting fromanalysis of selected restrike bl ows.

b. Maxi mum and final transferred energy, hammer system efficiency.

C. Maxi mum conpressive stress, velocity, acceleration and di spl acenent.
d. Maxi mumtensile stress in pile.

e. Cal cul ation of allowable stresses and conpari son w th neasured
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val ues, and any recomended changes to driving operations.

f. Pile structural integrity, damage detection, extent and | ocation
g. Bl ows per m nute or hammer stroke as applicable, and bl ow nunber.
h. I nput and reflection values of force and velocity, upward and

downward traveling force wave with tine.
i. Pile skin friction and toe resistance distribution
j- Maxi mum energy transferred to pile.

k. Recomended tip elevations, driving refusal criteria (maxi mum bl ows
per inch), and driving criteria to include end of driving and re-strike
penetration resistances (blows per foot) and rel ated hamrer strokes/rates,
for production piles to achieve the specified design capacity.

l. Recomended pile and ASTM D1143 testing procedure for static |oad
testing.

Upon satisfactory conpletion of a static |load test, the Contractor's

Consul tant for pile testing shall propose the naxi mum al |l owabl e pil e design
load for the tested and indicated pile tip elevations, and the recomended
tip elevations to achieve the specified design capacity along with any
recomended revisions to the proposed driving criteria provided with the
dynam c testing report.

3.3.4 Load Test

Load test shall be performed on one test pile in accordance with ASTM D 1143
and as specified herein. The apparatus for applying the vertical |oads
shall be as given by the nmethod either for |oad supported directly by the
pile, or load fromweighted box or platformor reaction frane attached to
sufficient reaction piles to take safely the required | oad applied to the
pile by hydraulic jack. Additional |oad tests, at the expense of the
CGovernment at the bid price, may be required. The contractor shall be
responsi ble for furnishing and setting up | oad apparatus and | oad neasuri ng
equi pnment. The | oad apparatus and neasuring equi pnent shall be of
sufficient capacity to apply a maxi num | oad of not |ess than 190 tons.
Loadi ng, testing, and recording shall be under the supervision of the
Contractor's Consultant for pile testing. Piles shall be load tested to
the full ultimate test |load of 190 tons, which is two tinmes the design
wor ki ng capacity of the pile. The Quick Loadi ng Procedure shall be used,
except that the full test |oad shall be maintained for not Iess than 1 hour
and then released in 25 percent decrenents with 5 minutes between
decrenments. The load test report shall be subnmitted in accordance with
par agr aph SUBM TTALS.

TABLE A

Pl LE SURVEY & TABULATI ON
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-- End of Section --
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SECTI ON 02411
SHEET PI LI NG AND COFFERDAMS
04/ 98
Great Bridge Culvert Bridge Repl acenent

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36 (1996) Carbon Structural Steel

ASTM A 325 (1993) High Strength Bolts for Structural
St eel

ASTM A 328 (1993a) Structural Carbon Steel Sheet
Piling

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
DESCRI PTI ONS:

SD-01 Data
Pil e Locations; GA

The Contractor shall furnish drawi ngs and data prepared by a certified
licensed | and surveyor indicating final |ocation of driven sheet piles.
Drawi ngs shall also identify any interferences with the existing culvert
bridge and with any existing or new utilities, tiebacks, drainage
structures, or roadways.

Pile Driving Equi pnent; GA

Description of all pile driving equipnment to be enployed in the work, prior
to commencenent of pile installations, including details of the pile
hamrer, and power plant. Draw ngs shall be devel oped identifying the
positioning of the pile driving equipnent during the driving operations.
Driving equi pnent sel ection shall be based upon the ability to install the
sheet piling with the | east potential of disturbing features which are
required to remain in service, including but not limted to the existing
roadway, culvert bridge, utilities, and structures in the vicinity of the
driving operation.

Cal cul ati ons; GA
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Desi gn cal cul ati ons showing the required sizing and tip

el evati ons/ enbednent of tenporary sheet piling or proposed alternative

net hods/ materials, shall evaluate the stresses on the required sheet piling
during all stages of construction detailed in the Work Plan. This shal

i nclude, but not be Iimted to, the identification and consideration of al
anticipated | oads as well as the pressure distribution for all stages of
backfill placenent. Additional calculations shall be provided
denonstrating the pile driving equi pnent is adequately supported during
driving operations and does not produce any adverse effects on the existing
or new structures.

SD- 04 Dr awi ngs
Steel Sheet Piling;, GA

Drawi ngs including shop and erection details and attached |ifting devices,
prior to conmencing the work or ordering materials.

Cof f erdans; GA

Drawi ngs shall include | ayout and sizes of sheeting, struts and
connections, identify any interferences, sequence of operations,
backfilling, and dewatering operations, and positioning of the pile driving
equi pnent .

Wrk Plan; GA

A work plan showi ng the sequence of construction for both the tenporary
sheeting and permanent bul kheads, and any proposed alternative to sheeting

for tenporary support or shoring. This work plan shall include provisions
for, at a mininum denmolition plans, driving of sheet piling, driving of
concrete piles, backfilling, installation of soil anchors and tie rods, and

stressing of soil anchors and tie rods.
SD- 13 Certificates
Mat erial Test Reports and Certificates; GA

Certified copies of physical and chem cal test results which shall include
a sworn statenent by a qualified nmll representative to the effect that the
subj ect material conforns to the requirenents of the steel specified.

SD- 18 Records
Records of Existing Conditions; FIO

Contractor shall establish a plan to nmonitor possible disturbance or
cracki ng of the existing culvert bridge structure and the adjacent
properties to the existing culvert bridge during pile driving operations,
bridge denmolition, water and sewer denolition operations. The adjacent
parcels shall include, but not I[imted to, Parcels 107, 109, 110, and 113
shown on the Right of Way Plan Sheets. M nimum plan shall consist of
phot ographs of the existing structure and the establishnment of points
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(marks) on the existing structure to nonitor in three dinmensions any

rel ati ve novenent to a pernanent benchmark | ocated a sufficient distance
fromthe site as to be unaffected by the Contractor's operations. A video
survey, displaying a visible tine and date record, shall be filed with the
Contracting O ficer prior to comrencenent of any land disturbing activities
i ncluding, but not limted to, excavation, denolition, or pile driving.

The survey shall include all features/itens/structures that could possibly
be affected by the Contractor's activities. Al readings are to be taken
to an accuracy of 0.01 feet. Readings and observations shall be taken
daily during sheet pile installation and for a period of one week after
sheet piling is conpleted, and the results shall be included with the
Contractor's daily inspection report. The Contractor's Existing Conditions
and Monitoring Plan shall be submitted a mnimum of 10 days prior to sheet
pile installation for the Contracting Officer's approval. Should any
noverment be detected, the Contractor shall cease operations, notify the
Contracting Oficer, and subnit a proposed nodification of his operating
plan. This nodified plan shall be approved by the Contracting Oficer
before the Contractor may proceed with the sheet pile installation
operation.

1.3 DESI GN

Tenporary sheet piling or proposed alternative methods/ materials shall be
designed in accordance with the AASHTO Gui de Desi gn Specifications for
Bridge Tenporary Works. Al designs shall be performed by a registered

Pr of essi onal Engi neer (who is registered in the Commonwealth of Virginia),
and shall include, but not be limted to, the applicable requirenents in
par agr aph SUBM TTALS.

1.4  SHEET PILI NG AND COFFERDAMS
1.4.1 Per nanent Sheet Piling

Under this work, the Contractor shall furnish and place pernmanent sheet
piling of the type and at the locations shown on the plans or as ordered by
the Contracting Officer. All the piling and supports will be left in place
as part of the finished structure unless renoval of waling and bracing is
called on the plans.

1.4.2 Tenporary Sheet Piling

This work shall include the requirenents specified above with the follow ng
addition: The Contractor shall be required to naintain the sheet piling
while in place and renove it fromthe job site after its function has been
acconpl i shed or when ordered by the Contracting Officer. Tenporary sheet
piling intended to be left partially in place, as allowed in Paragraph 3.2,
TEMPORARY SHEET PILING shall be so indicated on the shop draw ngs
submitted for approval per Paragraph 1.2 SUBM TTALS.

1.4.3 Cof f er dans
Under this work, the Contractor shall furnish, place, maintain, and renove

cofferdans together with all necessary waling and bracing, and unwatering
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equi pnent .
1.4.4 Cof ferdans (Water Discharge Control)

The requirenents above shall apply. The Contractor shall al so construct,
mai ntai n, and backfill adequate settlenment basins for water discharge
control

PART 2 PRODUCTS
2.1 PERVANENT SHEET PI LI NG

The piling shall be of equivalent section to that shown on the plans, and
shall include all necessary waling and bracing. Steel sheet piling shall be
new and unused conformng to the requirenents of ASTM A 328 unl ess

ot herwi se indicated on the plans. Stock steel nay be used. The Contractor
shall furnish to the Contracting Oficer certified copies of physical and
chemi cal test results which shall include a sworn statenent by a qualified
mll representative to the effect that the subject material conforns to the
requi renents of the steel specified. Sheet pile accessories shall conform
to ASTM A 36. High strength bolts, nuts, and washers shall conformto ASTM
A 325.

2.2 TEMPCRARY SHEET PI LI NG

The piling may consist of used material but must be in satisfactory
condition and suitable for the intended application. The section nodul us or
size designation of the piling shall be not |less than that shown on the

pl ans or shop drawi ngs. The materials shall include all necessary waling
and bracing required. The Contracting O ficer, may at his discretion

di sapprove and reject materials which he regards to be unsound.

2.3 COFFERDANMS

The materials shall be steel sheet piling of a quality equivalent to that
speci fied above or as otherw se indicated on the plans.

PART 3 EXECUTI ON
3.1 GENERAL

Steam pneumatic, or diesel powered hamers shall be used to drive al
piling. Well in advance of beginning any sheet pile installation so as to
avoid delays to piling operations, probing and renoval of erosion
protection materials shall be perforned as indicated on drawi ng Sheets D1
and D-3. Any material which stops the driving of sheet piling shall be
renoved by the Contractor or the alignnment of the sheeting altered, as
directed by the Contracting Oficer

3.2  TEMPORARY SHEET PI LI NG
The requirenents above shall apply with the follow ng addition. Unless

ot herwi se shown on the plans, upon conpletion of the structure, the
Contractor may, at his option, renpbve the sheet piling placed under this
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work, or |eave the sane in place after cutting off the tops at the
el evation ordered by the Contracting O ficer

3.3 COFFERDANMS

Cof ferdans shall be constructed so as to keep the excavations free from
earth, water, ice, or snow and to pernit the excavations to be carried to
depths up to 3 feet below the foundation el evati ons shown on the plans.
Steel sheet piling shall have adjacent sheets interlocked. In the event
that permanent or tenporary sheet piling is required by the plans at the

| ocation of the cofferdam the Contractor may elect to incorporate this
material into the cof ferdam system Additional bracing may be required to
sati sfactorily perform excavation, unwatering, and other required
construction operations. The permanent sheeting systemshall be returned to
its intended condition after all cofferdam equi prent and nateri al

i ncludi ng any additional bracing, has been renoved. Al danmge done to the
tenporary system if still required, or pernanent sheeting, shall be
repaired at the Contractor's expense, to the satisfaction of the
Contracting O ficer.

Unl ess otherwi se indicated on the plans, cofferdans shall be maintained in
an unwat ered condition during foundation construction. The pl acenent of
foundati on concrete shall not be inpeded by water standing or flow ng
within the cof ferdam Unwatering equi pnrent and any necessary braci ng shal
be of adequate quality and capacity and shall be so arranged as to permt
their proper functioning in connection with the cofferdam Unwatering

equi pment and bracing shall be so located to permt construction of the
structure in accordance with the plans. The cofferdam system shall be of
sufficient size and strength to neet the requirenents of Title 29, Code of
Federal Regul ations, Part 1926, Safety and Health Regul ations for
Construction (OSHA). Al damage caused by the failure of a cofferdamto
performits proper functions or fromany cause whatsoever shall be the
responsibility of the Contractor. It shall also be the Contractor's
responsibility to protect all stream banks from erosion by reason of
restriction of the channel caused by the erection of the cofferdam All

mat eri al whi ch erodes fromthe banks during the time that the cofferdamis
in place shall be replaced by the Contractor at his own expense. The
Contracting O ficer shall be the sole determ ner of the nature and extent
of dammge. He shall approve all repair nethods proposed by the Contractor

It shall be the Contractor's responsibility to place the cofferdamso that
it will not interfere with any new or existing features of work. Wen

wat er di scharge control is required by the plans or by the regulating
agency or applicable permt, the Contractor shall construct a settlenent
basin, if necessary, to retain the discharge for a sufficient period of
time in order that the discharge entering the streamw |l be as clear as
the flowing stream Prior to beginning construction of any cofferdam the
Contractor shall subnit to the Contracting Oficer, for review and
approval, the nmethods he will enploy.

-- End of Section --
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SECTI ON 02414

SO L ANCHORS
04/ 98
Great Bridge Culvert Bridge Repl acenent

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 416 (1990) Steel Strand, Uncoated Seven-Wre
for Prestressed Concrete

ASTM A 421 (1990) Uncoated Stress Relieved Steel Wre
for Prestressed Concrete

ASTM A 722 (1990) Uncoated Hi gh Strength Steel Bar
for Prestressing Concrete

ASTM A 779 (1990) Steel Strand, Seven-Wre, Uncoated,
Conpacted, Stress-Relieved for Prestressed
Concrete

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

PClI Ml -116S Manual for Quality Control for Plants and
Production of Precast Prestressed Concrete
Product s

PCl Jr 119 Recommended Practice for Grouting of

Post - Tensi oned Prestressed Concrete

.2 GENERAL REQUI REMENTS

The work includes provisions of pernanent prestressed pressure grouted soi
anchors as the anchorage system for the bul khead indi cated on draw ngs.

2.1 Design, Installation, and Testing

Design, installation, and testing of the soil anchors shall be the
Contractor's responsibility. In addition, Contractor shall design the wale
as necessary to acconmpdate the Contractor's approved soil anchor design
Desi gn of wale shall be in accordance with the 1996 AASHTO St andard

Speci fications for Hi ghway Bridges.
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1.2.2 Qualification of Installers

Installation of soil anchors shall be done only by persons who are normally
engaged in work of this type, and who can furnish proof of having done

sati sfactory work of this nature for a mnimum of three years.
Certification shall be submtted, listing the proposed installers training,
experience, satisfactorily conpleted work of simlar nature, and facilities
and equi pnent available to do the work. No materials for soil anchor
installation shall be delivered to the site until the certificate has been
subm tted and approved.

1.3 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
DESCRI PTI ONS:
SD-01 Data
Cal cul ations; GA
Cal cul ations indicating mninumforces required, prestressing |osses,
requi red bonded and unbonded anchor |engths, ultinmate soil capacity,
m ni mum required grout pressure, and transfer load to obtain the design

| oad. Calculations for Contractor-proposed alternative wal e design or soil
anchor nodification as applicable.

SD- 04 Dr awi ngs
Anchor age Conponents; GA.
Shop drawi ngs showing all details and specifications of the anchorage
conponents, encapsul ated protection system weldnents at the sheet piling,
t he anchor strands, stressing |ength, and bond | ength.
SD- 06 Instructions
Installation; GA
Stressi ng sequence, including height of fill necessary to avoid
overstressing the sheet piling, wale, and wel dnents. Tenporary stresses in
t hese nenbers shall not exceed 1.33 tines the stresses normally allowed for
per manent construction.
Grouting; GA
Grout m x design and grouting sequence, including a description of
equi pnment and nethods of grouting proposed. Grout quantities and pressures
for each anchor.

SD-13 Certificates

Qualifications; GA
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Certificate attesting qualification of installer as specified in paragraph
QUALI FI CATI ON OF | NSTALLER

Pr oduct Conpliance; FIO

Certificates of conpliance for tie back tendons, anchorages, bearing plate,
coupl ers, cenent, and grease.

SD- 18 Records
Field Test Results; FIO

Certified copies of Performance Tests and Proof Tests indicating | oads and
resulting novenent per increnent of time with correspondi ng anchor |ocation
i ndi cated on a plan

PART 2 PRODUCTS

2.1 MATERI ALS
Al'l components of the soil anchor systemshall be designed by the
Contractor. The design shall be perforned by a regi stered Professiona
Engi neer holding a valid license to practice in the Comopnweal th of
Virginia. Materials shall be as required for the indicated and specified
conditions and as specified bel ow.

2.1.1 Wal es

The wal es shall be constructed of reinforced concrete with a 28 day
conpressive strength of not |ess than 4000 psi.

2.1.2 Ti e Back Tendons

Ti eback tendons shall be fabricated fromsingle or nultiple elements of the
fol | owi ng:

2.1.2.1 Steel Bars
Steel bars conformng to ASTM A 722.
2.1.2.2 Seven-Wre Strand
Seven-wire strand conformng to ASTM A 416.
2.1.2.3 Wres
Wres conformng to ASTM A 421
2.1.2.4 Conpact Seven-Wre Strands
Conpact Seven-Wre Strands conform ng to ASTM A 779.

2.1.3 Anchor ages
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Anchorages shall be capabl e of devel opi ng 95 percent of the guaranteed
mnimmultimte tensile strength of the prestressing steel

2.1. 4 Bearing Plate
The bearing plate shall be fabricated fromm|d steel and it shall be
capabl e of devel oping 95 percent of the guaranteed minimumultimte tensile
strength of the prestressing steel

2.1.5 Coupl ers

Prestressing steel couplers shall be capabl e of devel opi ng 100 percent of
the ultimate strength of the prestressing steel

2.1.6 Centralizers

Centralizers shall be fabricated frommaterial which is nondetrinmental to
the prestressing steel. The centralizer shall position the tendon in the
drill hole so a mininumof 0.5 inch of grout cover is provided.

2.1.7 Spacers
Spacers shall be used to separate elements of nulti-elenment tendons. They
shall be fabricated frommaterial which is nondetrinmental to the
prestressing steel. A conbination centralizer-spacer can be used.

2.1.8 Cenent

Acid resistant cenents shall be used for grout. Cenent should be fresh and
shall not contain any |unps or other indications of hydration

2.1.9 Wt er
Water for mxing grout shall be potable.

2.1.10 Admi xt ures
Accel erators shall not be used. Expansive adm xtures shall only be used for
secondary grouting and filling trunmpets and anchorage covers. Adni xtures
whi ch control bleed and retard set may be used. Additives shall be m xed
and placed in accordance with the manufacturer's recomendati on

2.1.11 Sheat h
The tendon sheath shall be either PVC, polyethylene, or polypropyl ene. The
sheath shall surround individual tendon elenments. The material shall be
capabl e of withstandi ng danmage during shipping, handling, and installation

2.1.12 Encapsul ati on Tube
The encapsul ation tube shall be either PVC, polyethylene, or polypropyl ene.

The tube shall be corrugated in the bonded | ength and smooth in the
unbonded | engt h.

SECTI ON 02414 Page 4



Great Bridge - Road Repl acenent 4236208R

2.1.13 G ease

Grease injected under the sheath shall be forrmulated to provide |ubrication
and inhibit corrosion. The chlorides, nitrates, and sulfides present in the
grease shall not exceed the following limts:

a. Chlorides - 10 ppm

b. Nitrates - 10 ppm

c. Sulfides - 10 ppm
PART 3 EXECUTI ON

The work conducted under this section shall be coordi nated and acconpli shed
in accordance with requirenents indicated and specified for denolition
piling, and roadway enbanknent construction, and with the approved Wrk

Pl an required by SECTI ON 02411 SHEET PI LI NG AND COFFERDANMS.

3.1 DESI GN LOAD

The Contractor shall design the soil anchors using the design | oads

i ndi cated on the contract drawings. |n no case shall anchors be spaced
closer than 4 feet on center except for anchors i nmedi ately adjacent to a
construction joint. Anchor tendons for proof test anchors shall be sized
such that the anchor design | oad does not exceed 60 percent of the
guaranteed ultinmate tensile strength of the tendon

3.2 M NI MUM UNBONDED AND BONDED LENGTHS

Anchors shall be of sufficient length to devel op the required anchor
capacity. Mnimumvertical cover over bonded |l ength of anchor shall be 15
feet. In no case shall the bonded (anchor)length be |less than 20 feet. The
ti eback shall be installed at an angle of between 15 and 35 degrees from
the horizontal. A tolerance of (+/-) 3 degrees will be permitted on the
angl e of inclination.

3.3 CORROSI ON PROTECTI ON

An encapsul ated tieback tendon with double corrosion protection is
required. Details are shown at the end of this section of the
specifications and are intended to show the general arrangenent of the
encapsul at ed tendon. The bonded | ength shall be encapsulated in a
corrugated plastic tube. The capsul e nust be:

a. Capable of transferring stresses fromthe encapsul ati on grout
to the anchor grout.

b. Capable of accommpdati ng novenent during testing and after
| ock-of f.

c. Resistant to chemical attack from aggressive environnents,
grout, or grease.
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d. Fabricated fromnmaterials nondetrinental to the tendon

e. Capable of withstandi ng abrasion, inpact, and bendi ng during
handl i ng and installation.

f. Leak proof.
The tendons shall be centralized inside the capsule. Cenment grout shall be
used to secure the tendon inside the capsule. A leak tight transition shal
be provi ded between the bonded | ength encapsul ati on tube and the unbonded
| engt h encapsul ation tube. A heat shrinkabl e sleeve or other suitable
splices shall be used. The tendons shall be greased and sheathed in the
unbonded | ength of the anchor and grout used to fill the annul ar space

bet ween the tendon and the plastic tube. The plastic tube in the unbonded
| engt h nust be:

a. Capabl e of accomodating novenent during testing and after
| ock-of f.

b. Resistant to chem cal attack from aggressive environnents,
grout, or grease.

c. Fabricated fromnmaterials nondetrinental to the tendon

d. Capable of withstandi ng abrasion, inpact, and bendi ng during
handl i ng and installation.

e. Leak proof.
A plastic trunpet shall be used to nmake the transition fromthe bearing
plate to the protection over the unbonded |l ength. Atight fitting sea
shal |l be provided at the end of the trunmpet. The anchorage shall be covered
by a protective steel cap filled with anticorrosion grease or grout.
3.4  TENDON FABRI CATI ON
3.4.1 Prestressing Stee

Prestressing steel shall be protected fromdirt, rust, or deleterious
subst ances.

3.4.2 Tendons

Tendons can be either shop or field fabricated. Tendons shall be stored and
handl ed in such a nanner as to avoid danage or corrosion

3.5 | NSTALLATI ON

3.5.1 Drilling

Auger drilling, rotary drilling, or percussion driven casing can be used
for soil tiebacks. The nethod chosen shall be conpatible with the soi
conditions encountered and with the approved anchor design. |[If driven
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casing is used, the casing shall be withdrawn as the grout is placed. The
drill hole shall be located within 3 inches of the desired | ocation

3.5.2 Stressing

Stressing shall generally be acconplished in accordance with the PCl
wnl -116S "Manual for Quality Control for Plants and Producti on of Precast
Prestressed Concrete Products."

3.5.3 Grouting

Grouting operations shall generally be in accordance with the PCl Jr 119
"Reconmended Practice for Grouting of Post-Tensioned Prestressed Concrete."

3.5.4 Anchor G out

The anchor grout shall have a water-cenent ratio between 0.35 and 0.50. the
grouti ng equi pnent should i nclude a m xer capable of producing a grout free
of lunps and undi spersed cenent. A positive displacenent grout punp shal

be used. The punp shall be equipped with a pressure gauge to nonitor grout
pressures. The grouting equi pment shall be sized to enable the tieback to
be grouted in one continuous operation. Neat cenent grouts shoul d be
screened to renove |unps. The naxi mum size of the screen openings shall be
0. 250 inches. Mxing and storage tinmes should not cause excessive
tenperature build in the grout. The m xer shoul d be capable of continuously
agitating the grout.

The anchor grout shall be injected fromthe | owest point of the tieback
The grout may be placed using grout tubes, casing, or drill rods. The grout
can be placed before or after insertion of the tendon. The quantity of the
grout and the grout pressures shall be recorded. The grout pressures and
grout takes shall be controlled to prevent excessive heave.

3.5.5 Ti eback

The tieback shall remain undisturbed for a mnimum of three days or until
the grout has reached its design conpressive strength.

3.6 TESTS

Three initial anchors shall be installed and performance tested before any
further installation. Each anchor shall be tested. Perfornmance tests shal
be performed on at | east 10 percent of the anchors installed after the
initial three, i.e., the initial three shall not be included in this
percentage. Perfornmance tested anchors, with the all owabl e exception of
the initial three, shall not be grouped or placed consecutively for

conveni ence, but rather |ocated at approximately equal spacing.

3.6.1 Performance Tests
The performance test shall be perforned by increnentally |oading and
unl oadi ng the anchor in accordance with the followi ng schedule. At each

i ncremrent, the novenent of the end of the anchor shall be recorded with a
dial indicator that will read accurately to 0.001 in. and the | oad
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mai ntai ned until the rate of novenent is clearly approaching zero and the
change in the last five minute interval is less than 0.01 in. Mvenent at
the maxi mumtest |oad shall be | ess than 0.04 inches to be considered
successful. The increnents of |oad shall be (D.L. = Design Load): 0O tons,
2tons, .25 DL, 2tons, .25 DL, .50DL., .25 D.L., 2tons, .25 D. L., .50
D.L., .75 DL, .50DL., .25DL., 2tons, .25 D L., .50 D.L., .75 D. L.
i1.o00 DL., .75 D L., .50 D.L., .25 D. L., 2 tons, .25 D.L., .50 D. L., .75
bD.L., 1.00 D.L., 1.20 D.L., 1.00 D.L., .75 D.L., .50 D.L., .25 D. L., 2
tons, .25 D. L., .50 D.L., .75 D. L., 1.00 D.L., 1.20 D.L., 1.33 D.L., 1.20
D.L., 1.00 D.L.

3.6.2 Proof Tests

The | ock-off load is the | oad on the jacks which is maintained while the
nuts on the anchors are tightened. The proof test shall be perforned by
increnental ly | oading the anchor in accordance with the foll ow ng schedul e.
At each increnent the nmovenment of the end of the anchor shall be recorded
with a dial indicator that will read accurately to 0.001 in. and the | oad
mai ntai ned until the rate of novenent is clearly approaching zero and the
change in the last five-minute interval is less than 0.01 in. Mvenent at
the maxi mumtest |oad shall be | ess than 0.04 inches to be considered
successful. The increnent of |oad shall be 0 tons, 2 tons, .25 D.L., .50
D.L., .75 D.L., 1.00 D.L., 1.20D.L., 1.33 D.L.,1.20 D.L., Lock-Of Load.

3.6.3 Lift Of Tests

Lift off tests shall be performed on each installed and tested anchor by
applying load to the | ocked off anchor until the nut or wedge is freed from
its seat. Any anchor on which the nut or wedge is freed at a |load | ess than
the design | oad shall be retensioned as required.

3.6.4 Anchor s

Any anchor which cannot be successfully tested to the loads required in
this schedule can only be incorporated in the structure using one-half of
the load which it will hold w thout continuous novenment. Additional anchors
will be installed for the difference between the design | oad and the
reduced capacity of the first anchor. The Contractor nmamy al so choose to
renove the deficient anchor and replace it with an anchor neeting the above
requirenents. Al soil anchor work shall be included in the original bid
price and there shall be no additional cost to the Omer for unsuccessfu
tests. Arrangenents of neasuring devices shall be approved by the
Contracting Oficer and Contracting Oficer shall have access to observe
the instrunentation during the test period.

3.6.5 Acceptable Criteria
The Contractor shall investigate the anchor test results and deternine
whet her the anchor is acceptable, and shall submt the certified results
and conclusions to the Contracting Officer. An anchor shall be acceptable
if:
a. The anchor resists the maximumtest load with [ ess than 0.04 inch
of novenent between 1 minute and 10 mi nutes; and
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b. The total elastic novenent obtained froma perfornmance test
exceeds 80 percent of the theoretical elastic elongation of the
stressing |l ength and be less than the theoretical elastic elongation of
the stressing I ength plus 50 percent of the bond |ength.

C. The total novenent obtained froma proof test, neasured between 50
percent of the design load and the test | oad exceeds 80 percent of the
theoretical elastic elongation of the free stressing length for this
respective | oad range.

d. The lift-off test shows an anchor within ten percent of the
specified transfer |oad.

When a soil anchor is not acceptable, the Contractor shall nodify the
design and/or the installation procedures. These nodifications shall be
submitted with calculations to the Contracting O ficer for approval and may
i nclude, but are not Iimted to, installing a replacenent soil anchor
reduci ng the design |oad by increasing the nunber of soil anchors,
nodi fying the installation nethods, increasing the bond | ength or changing
the soil anchor type. Any nodification which requires changes to any
structural component shall include conplete details and cal cul ations for
the altered structural conponent in the submttal and shall be approved by
the Contracting Officer. Any nodifications of designed features or
construction procedures shall be wi thout additional cost to the Governnent.
Retesting of any soil anchor will not be pernmitted, except that regrouted
soil anchors may be retested.

-- End of Section --
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Anchor length

Ssction A- A

Auchorage cover

Anchor head and wedges
Anticorrosion grease or grout
Bearing plate

Trumpet

Seal

Anticorrosion grease or grout
PVC or polyethylens tube

Section B-B

u.mw.mmm..
9. Individually greased & sheathed strands
10. Spacar
11. Strand tendon
12, Corrugated polyethylene or PVC
13. Centralizer
14, Anchox grout
15, Grou: or polyester resin
16. End cap

Enczpsulated strand tieback.
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SECTI ON 02510
WATER DI STRI BUTI ON SYSTEM
04/ 98
PART 1 GENERAL
1.1 REFERENCES

This specification supplenents the City of Chesapeake Public Facilities
Manual (PFM which shall govern in cases of conflict.

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM B 88 (1996) Seanl ess Copper Water Tube

ASTM D 2467 (1996a) Poly(Vinyl Chloride) (PVC Plastic
Pi pe Fittings, Schedule 80

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2855 (1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

ASTM F 477 (1996a) El astoneric Seals (Gaskets) for

Joining Plastic Pipe
ASME | NTERNATI ONAL ( ASME)

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM B300 (1992) Hypochlorites
AWM B301 (1992) Liquid Chlorine
AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C105 (1993) Pol yet hyl ene Encasenent for
Ductile-1ron Pipe Systens

AWM C110 (1993) Ductile-lron and Gray-Ilron
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Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mMm), for Water and O her
Li qui ds

AWM Cl111 (1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115 (1996) Flanged Ductile-Iron Pipe Wth
Ductile-lron or Gray-Iron Threaded Fl anges

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

AWM C153 (1994; Errata Nov 1996) Ductile-lron
Conmpact Fittings, 3 In. Through 24 In. (76
mm t hrough 610 mm) and 54 In. through 64
In. (1,400 mmthrough 1,600 mv for Water

Servi ce

AWM C500 (1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

AWM C502 (1994; C502a) Dry-Barrel Fire Hydrants

AWM C504 (1994) Rubber-Seated Butterfly Val ves

AWM C600 (1993) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

AWM C606 (1997) G ooved and Shoul dered Joints

AWM C651 (1992) Disinfecting Water Mains

AWM C900 (1997; C900a Pol yvi nyl Chloride (PVQ)

Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

AWM M23 (1980) Manual : PVC Pipe - Design and
Installation

ASBESTOS CEMENT Pl PE PRODUCERS ASSCCI ATl ON ( ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/IC
Pi pe

CI TY OF CHESAPEAKE
PFM Public Facilities Manual Volunme 1-111
DUCTI LE | RON PI PE RESEARCH ASSCCI ATI ON ( DI PRA)

Dl PRA- Restrai nt Design (1997) Thrust Restraint Design for Ductile
I ron Pipe
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 49 (1994) Hazardous Chenicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable
Li qui ds, Gases, and Volatile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Energency Response

NSF | NTERNATI ONAL ( NSF)

NSF 14 (1998) Pl astics Piping Conponents and
Rel ated Materials

NSF 61 (1998) Drinking Water System Conponents -
Health Effects (Sections 1-9)

1.2 Pl PI NG
This section covers water distribution and service |ines, and connections
to building service at a point approxinmately 5 feet outside buildings and
structures to which service is required. The Contractor shall have a copy
of the manufacturer's recommendations for each material or procedure to be
utilized available at the construction site at all tines.

1.2.1 Servi ce Lines
Pi ping for water service lines |less than 3 inches in dianeter shall be
copper tubing, unless otherwi se shown or specified. Piping for water
service lines 3 inches and |arger shall be ductile iron, unless otherw se
shown or specifi ed.

1.2.2 Distribution Lines 3 Inches or Larger
Piping for water distribution lines 3 inches or larger shall be ductile
iron, polyvinyl chloride (PVC) snmaller than 12 inch, unless otherw se shown
or specified.

1.2.3 Pot abl e Water Lines

Pi pi ng and conponents of potable water systens which cone in contact with
the potable water shall conformto NSF 61

1.2.4 Pl astic Pi ping System
Pl astic piping systemconponents (PVC) intended for transportation of
pot abl e water shall conply with NSF 14 and be legibly marked with their
synbol .

1.2.5 Excavation, Trenching, and Backfilling
Excavation, trenching, and backfilling shall be in accordance with the

appl i cabl e provi sions of Section 02222 EXCAVATI ON, TRENCHI NG, AND
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BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein.
1.3 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 04 Dr awi ngs
Pl astic Pipe; GA
Ductile-lron Pipe; GA
Copper Tubi ng; GA.
War ni ng Tape; GA.
PVC Pi pe System GA
PVC Pi pe System (Fittings); GA
Ductile-lron Pipe System (Fittings); GA
Copper Tubing System (Fittings); GA
Pl astic Pipe Jointing;, GA
Ductile-lron Pipe Jointing; GA
Gate Val ves; GA
Rubber Seated Butterfly Val ves; GA
Air Relief Valves; GA
Val ve Boxes; GA
Val ve Pits; GA
Fire Hydrants; GA
M scel | aneous |tens; GA
SD-06 Instructions
Installation; GA
The installation submttal shall include a detailed: pipe |ay schedul e,
sequence of construction, installation inspectors (manufacturer), statenent
of disposal of waste, and the nmanufacturer's instructions. The

manuf acturer's recommendati ons for each material or procedure to be
utilized.
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SD-08 Statenents
Waste Water Disposal Method; GA

The nmet hod proposed for disposal of waste water from hydrostatic tests and
di sinfection, prior to perform ng hydrostatic tests.

Satisfactory Installation; GA

A statenment signed by the principal officer of the contracting firmstating
that the installation is satisfactory and in accordance with the contract
drawi ngs and specifications, and the manufacturer's prescribed procedures
and techni ques, upon conpletion of the project and before final acceptance.

SD- 09 Reports
Bacterial Disinfection; GA
Lab Test Results for Bacterial Disinfection; GA
Results of the Hydrostatic Test; GA
Test results fromcommercial |aboratory verifying disinfection.
SD-13 Certificates
Installation; GA

A statement signed by the manufacturer's field representative certifying
that the Contractor's personnel are capable of properly installing the pipe
on the project.

1.4 HANDLI NG

Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undanmaged condition, including no injury to the pipe coating or
lining. |If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory nanner, at no
additional cost to the Governnent. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permtted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign matter before being |lowered into the trench and shall be
kept clean during | aying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound
material without additional expense to the Governnent. Rubber gaskets that
are not to be installed inmediately shall be stored in a cool and dark

pl ace.
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1.4.1 M scel | aneous Pl astic Pipe and Fittings

Pol yvi nyl Chloride (PVC) pipe and fittings shall be handl ed and stored in
accordance with the nanufacturer's recommendations. Storage facilities
shall be classified and marked in accordance with NFPA 704, with
classification as indicated in NFPA 49 and NFPA 325-1.

PART 2 PRODUCTS
2.1 Pl PE

Pi pe shall conformto the City of Chesapeake Public Facilities Manual (PFM,
the respective specifications and ot her requirements specified bel ow

2.1.1 Pl astic Pipe
2.1.1.1 PVC Pl astic Pipe

Pi pe, couplings and fittings shall be manufactured of material conformng
to AWM C900 and PFM  The pi pe shall be provided in standard 20 ft.

I engths. Joints shall be push-on type. Solvent weld joints nmay not be
used.

a. Pipe less than 12 inch Dianeter: Pipe, couplings and fittings
shall conformto AWM C900 DR 18, O ass 150, DI OD pi pe di nensi ons,
el astoneri c-gasket joint, unless otherw se shown or specified.

2.1.2 Ductile-1ron Pipe

Ductile-iron pipe shall conformto AWM C151, working pressure not |ess
than 350 psi, unless otherwi se shown or specified. Thickness class of the
pi pe shall be Pressure C ass 350. Pipe shall be cement-nortar lined in
accordance with AWM Cl104. Linings shall be standard. When installed
under ground, pipe shall be encased with polyethylene in accordance with
AWM C105. Flanged ductile iron pipe with threaded fl anges shall be in
accordance with AWM C115.

Ductile iron pipe used in burried applications shall be coated with a
mnimmof 1 m| of bitum nous coating, such as Koppers No. 50 or Interior
No. 49.

2.1.3 Copper Tubi ng
Copper tubing shall conformto ASTM B 88, Type K, anneal ed.

2.1.4 \Warning Tape
Install a subsurface utility warning tape at a depth of 6 to 12 inches
bel ow the finished grade for all non-ferrous water mains. The utility
war ni ng tape shall be manufactured by Griffolyn Co., or approved equal
The tape shall be made of a durable, netalized, plastic filmsimlar to

Terra Tape D for identification of water nmins; bright blue tape inprinted
with the | egend "Caution - Waterline Bel ow' shall be used.
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2.

2.

2.

2.

2 FI TTI NGS AND SPECI ALS
2.1 PVC Pi pe System

a. For pipe less than 12 inch dianeter, fittings and specials shal
be iron, bell end in accordance with AWM C110, 150 psi pressure
rati ng unl ess ot herwi se shown or specified, except that profile of
bell may have special dinensions as required by the pipe
manufacturer; or fittings and specials nmay be of the sane nmateria
as the pipe with elastoneric gaskets, all in confornmance with AWM
C900. Iron fittings and specials shall be cenent-nortar |ined
(standard thickness) in accordance with AWM C104. Fittings shal
be bell and spigot or plain end pipe, or as applicable. Ductile
iron conpact fittings shall be in accordance with AWM C153

b. Ductile iron fittings used in burried applications shall be coated
with a mininumof 1 mil of bitum nous coating, such as Koppers No.
50 or Interior No. 49.

2.2 Ductile-lron Pipe System (Fittings)

Fittings and specials shall be suitable for 350 psi pressure rating, unless
ot herw se specified. Fittings and specials for nechanical joint pipe shal
conformto AWM Cl110. Fittings and specials for use with push-on joint
pi pe shall conformto AWM C110 and AWM Cl111. Fittings and specials for
grooved and shoul dered end pi pe shall conformto AWM C606. Fittings and
specials shall be cenment-nortar |ined (standard thickness) in accordance
with AWM Cl104. Ductile iron conpact fittings shall conformto AWM C153

a. Ductile iron fittings used in burried applications shall be coated
with a mininumof 1 nmil of bitum nous coating, such as Koppers No.
50 or Interior No. 49.

. 2.3 Copper Tubing System (Fittings)

Fittings and specials shall be flared and conformto ASVE B16. 26.

.3 JANTS
. 3.1 Pl astic Pipe Jointing

.3.1.1 PVC Pi pe

Joints, fittings, and couplings shall be as specified for PVC pipe. Joints
connecting pipe of differing materials shall be made in accordance with the
manuf acturer's recommendati ons, and as approved by the Contracting Oficer
3.2 Ductile-lron Pipe Jointing

a. Mechanical joints shall be of the stuffing box type and shal
conformto AWM C111.

b. Push-on joints shall conformto AWM Cl11.
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c. Rubber gaskets and | ubricants shall conformto the applicable
requi renents of AWM C111.

d. Flanged joints shall conformto AWM C115.
2.3.3 Copper Tubi ng Jointing

Joints shall be conpression-pattern flared and shall be nmade with the
specified fittings.

2.4 VALVES
2.4.1 Gat e Val ves

Gate val ves shall be designed for a working pressure of not |ess than 350
psi. Val ve connections shall be as required for the piping in which they
are installed. Valves shall have a clear waterway equal to the ful

nom nal dianeter of the valve, and shall be opened by turning counter

cl ockwi se. The operating nut or wheel shall have an arrow, cast in the
netal, indicating the direction of opening.

a. Valves snaller than 3 inches shall conformto Cty of Chesapeake
PFM Techni cal Specifications

b. Doubl e disc gate valves shall be used for pipelines from4 inches
up to and including 10 inches in dianeter, and shall conformto
AWM C500.

c. Gate valves shall be double disc type, iron body, non-rising
bronze stem with an o-ring stuffing box and shall be suitable for
buri ed service.

d. Gate valves shall be Anerican Darling No. 55, Smith "Hydrogate"
Muel | er A2380, Kennedy or equal

2.4.2 Rubber - Seated Butterfly Val ves

Rubber -seated butterfly val ves shall be used on pipelines 12 inches and
larger in dianeter, and shall conformto the performance requirenents of
AWM C504. Unless otherwi se indicated, butterfly valves shall be

short body, O ass 150B and suitable for buried service. Manual operators
shal |l be of the traveling nut or worm gear type, seal ed, gasketed, and

| ubricated for underground service.

The val ve shall be operable with a m nimuminput of 150-foot pounds on the
operating nut, and capable to withstand an overl oad i nput torque of
450- f oot pounds at full open and full closed positions w thout damage to
the operator or valve. Al tests required by AWM C504 shall be net.

Fl anged- end val ves shall be installed in an approved pit and provided with
a union or sleeve-type coupling in the pit to permt renoval. Valves shal
neet the requirenments as listed in the City of Chesapeake PFM Technica
Specifications. Valves shall be Anerican Darling Cass 150, Mieller
"Lineseal 111", Kennedy "ADAP-TORQ', MH Val ve, or equal
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2.4.3 Air Relief Valves

Air relief valves shall conformto City of Chesapeake PFM Technica
Speci fications

2.5 VALVE BOXES

Val ve boxes shall conformto City of Chesapeake PFM Technica
Speci fications.

2.6 VALVE PITS

Val ve pits shall be constructed at | ocations indicated or as required above
and in accordance with City of Chesapeake PFM Techni cal Specifications.

2.7 FI RE HYDRANTS

Hydrants shall be dry-barrel type conformng to AWM C502 and shall conform
to Gty of Chesapeake PFM Techni cal Specifications.

2.8 M SCELLANEQUS | TENMS

M scel | aneous itenms shall conformto the Cty of Chesapeake PFM Itemns
i nclude but are not limted to service saddles, corporation stops, angle
curb stops, angle flanged val ves, neter boxes & vaults, and tapping sl eeves.

2.9 DI SI NFECTI ON

Di sinfection shall be in accordance to the foll ow ng:
Chlorine, Liquid: AWMWA B301

Hypochl orite, Calcium and Sodi um AWM B300.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Pi peline installation shall be as per City of Chesapeake PFM Technica
Specifications. In any situation where a conflict exists, the Cty of
Chesapeake PFM shall govern

3.1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanl i ke manner w t hout
damage to the pipe. Unless otherw se recommended by the manufacturer and
aut hori zed by the Contracting Oficer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved. Squeeze type nechanical cutters shall not be used for ductile

i ron.

Al'l cut edges shall be ground snooth and all burrs shall be renmoved. For

push-on type connections, cut edges shall be slightly beveled on the outter
edge. Any coatings or |linings danaged during the cutting operation shal
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be repaired prior to installation
3.1.2 Adj acent Facilities
3.1.2.1 Sewer Lines

Where the location of the water pipe is not clearly defined in dinmensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than
10 feet froma sewer except where the bottomof the water pipe will be at

| east 18 inches above the top of the sewer pipe, in which case the water
pi pe shall not be laid closer horizontally than 6 feet fromthe sewer.
Where water lines cross under gravity-flow sewer |ines, the sewer pipe, for
a distance of at |east 10 feet each side of the crossing, shall be water
quality pipe. Water lines shall in all cases cross above sewage force

mai ns or inverted siphons and shall be not less than 2 feet above the sewer
mai n unl ess water quality pipe is used for the sewer lines.

3.1.2.2 Wat er Lines

Water lines shall not be laid in the sane trench with gas |ines, fue
lines, or electric wiring. Water lines shall not be laid in the sane
trench with sewer lines, unless the sewer line is water quality pipe.

3.1.2.3 Nonferrous Metallic Pipe

Where nonferrous netallic pipe, e.g. copper tubing, crosses any ferrous
pi ping material, a mninumvertical separation of 12 inches shall be
mai nt ai ned bet ween pi pes.

3.1.3 Joint Deflection
3.1.3.1 O fset for Flexible Plastic Pipe

Maxi mum of fset in alignnent between adjacent pipe joints shall be as
recommended by the manufacturer and approved by the Contracting O ficer

but shall not exceed 80% of the manufacturer's allowance deflection for the
type of joint used.

3.1.3.2 Al'l owabl e for Ductile-lron Pipe

The maxi mum al | owabl e defl ection shall be as given in AWM C600. |If the
al i gnment requires deflection in excess of the above limtations, special
bends or a sufficient nunber of shorter |engths of pipe shall be furnished
to provide angul ar deflections within the limt set forth.

Under no circunstances shall the defl ection exceed 80% of the
manuf acturer's allowabl e deflection for the type of joint used.

3.1. 4 Pl aci ng and Layi ng
Pi pe and accessories shall be carefully lowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equi pnent. Water-Iline

materials shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in naking
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connections with other Iines or as authorized by the Contracting Oficer
pi pe shall be laid with the bells facing in the direction of laying. The
full length of each section of pipe shall rest solidly upon the pipe bed,
with recesses excavated to accomobdate bells, couplings, and joints. Pipe
that has the grade or joint disturbed after laying shall be taken up and
relaid. Pipe shall not be laid in water or when trench conditions are
unsuitable for the work. Water shall be kept out of the trench until
joints are conplete. Wen work is not in progress, open ends of pipe,
fittings, and val ves shall be securely closed so that no trench water
earth, or other substance will enter the pipes or fittings. Were any part
of the coating or lining is danaged, the repair shall be nmade by and at the
Contractor's expense in a satisfactory manner. Pipe ends left for future
connections shall be valved, plugged, or capped, and anchored, as shown.

3.1.4.1 Pl astic Pipe Installation

PVC pi pe shall be installed in accordance with AWM M3 and i n accordance
with Gty of Chesapeake PFM Techni cal Specifications.

3.1.4.2 Pi pi ng Connecti ons

Where connections are nade between new work and existing mains, the
connections shall be nade by using specials and fittings to suit the actua
conditions. Wen nmade under pressure, these connections shall be installed
usi ng standard net hods as approved by the Contracting O ficer. Connections
to existing asbestos-cenent pipe shall be made in accordance with ACPPA
Wirk Practices.

3.1.4.3 Penetrati ons

Pi pe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedule 40 steel wall sleeves. Annular space between
wal | s and sl eeves shall be filled with rich cement nortar. Annular space
bet ween pi pe and sl eeves shall be filled with nmastic.

3.1.4.4 Fl anged Pi pe

Fl anged pi pe shall only be installed above ground or with the flanges in
val ve pits.

3.1.5 Jointing

Both ends of the pipes to be connected shall be thoroughly cleaned to
renove all rust and foreign matter.

3.1.5.1 PVC Pl astic Pipe Requirenents

a. Pipe less than 4 inch dianmeter: Threaded joints shall be nmade by
wrapping the male threads with approved thread tape or applying an
approved lubricant, then threading the joining nmenbers together
The joint shall be tightened using strap wenches to prevent
damage to the pipe and/or fitting. To avoid excessive torque,
joints shall be tightened no nore than one thread past hand-tight.

Preformed rubber-ring gaskets for el astoneric-gasket joints shal
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be nmade in accordance with ASTM F 477 and as specified. Pipe ends
for push-on joints shall be beveled to facilitate assenbly and

mar ked to indicate when the pipe is fully seated. The gasket
shal |l be prelubricated to prevent displacenent. The gasket and
ring groove in the bell or coupling shall match. The manufacturer
of the pipe or fitting shall supply the el astoneric gasket.
Couplings shall be provided with stops or centering rings to
assure that the coupling is centered on the joint. Solvent cenent
joints shall use sockets conforning to ASTM D 2467. The sol vent
cenment used shall neet the requirenents of ASTM D 2564; the joint
assenbly shall be nmade in accordance with ASTM D 2855 and the
manuf acturer's specific reconmendati ons.

b. Pipe 4 through 12 inch dianeter: Joints shall be elastoneric
gasket as specified in AWM C900. Jointing procedure shall be as
specified for pipe less than 4 inch dianeter with configuration
using el astoneric ring gasket.

3.1.5.2 Ductile-lron Pipe Requirenents

Mechani cal and push-on type joints shall be installed in accordance wth
AWM C600 for buried |ines or AWM C606 for grooved and shoul dered pi pe
above ground or in pits.

3.1.5.3 Copper Tubi ng Requi renents

Joints shall be made with flared fittings. The flared end tube shall be
pul l ed tightly against the tapered part of the fitting by a nut which is
part of the fitting, so there is netal -to-netal contact.

3.1.5.4 Transition Fittings

Connecti ons between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Oficer

3.1.6 Install ati on of Service Lines

Service lines shall include the pipeline connecting building piping to

wat er distribution lines to the connections with the building service at a
poi nt approximately 5 feet outside the building where such building service
exists. \Were building services are not installed, the Contractor shal
termnate the service lines approximately 5 feet fromthe site of the
proposed building at a point designated by the Contracting Officer. Such
service lines shall be closed with plugs or caps. All service stops and
val ves shall be provided with service boxes. Service lines shall be
constructed in accordance with City of Chesapeake PFM Technica

Speci fications:

3.1.7 Setting of Fire Hydrants, Meters, Valves and Val ve Boxes
3.1.7.1 Location of Fire Hydrants
Fire hydrants shall be l|ocated and installed as shown. Each hydrant shal

be connected to the main with a 6 inch branch line having at |east as nuch
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cover as the distribution main. Hydrants shall be set plunmb with punper
nozzl e facing the roadway, with the center of the | owest outlet not |ess
than 18 i nches above the finished surroundi ng grade, and the operating nut
not nmore than 48 inches above the finished surrounding grade. Fire
hydrants designated on the drawings as |low profile shall have the | owest
outlet not less than 18 inches above the finished surroundi ng grade, the
top of the hydrant not nore than 24 inches above the finished surroundi ng
grade. Except where approved otherw se, the backfill around hydrants shal
be thoroughly conpacted to the finished grade i nmedi ately after
installation to obtain beneficial use of the hydrant as soon as
practicable. The hydrant shall be set upon a slab of concrete not |ess
than 4 inches thick and 15 square inches. Not less than 7 cubic feet of
free-drai ning broken stone or gravel shall be placed around and beneath the
wast e opening of dry barrel hydrants to ensure drainage.

Newly installed fire hygrants not yet in service shall be covered with a
bag or sheet material, securely tied in place; indicating to fire fighters
that hydrant is not yet operational. Cover shall be renoved once the
hydrant has been placed in service.

3.1.7.2 Locati on of Meters

Meters and neter boxes shall be installed at the | ocati ons shown on the
drawi ngs. The neters shall be centered in the boxes to allow for reading
and ease of renobval or maintenance.

3.1.7.3 Locati on of Val ves

After delivery, valves, including those in hydrants, shall be drained to
prevent freezing and shall have the interiors cleaned of all foreign matter
before installation. Stuffing boxes shall be tightened and hydrants and
val ves shall be fully opened and fully closed to ensure that all parts are
in working condition. Check, pressure reducing, vacuum and air relief

val ves shall be installed in valve pits. Valves and val ve boxes shall be
install ed where shown or specified, and shall be set plunmb. Valve boxes
shall be centered on the valves. Boxes shall be installed over each

out side gate val ve unl ess otherw se shown. Were feasible, valves shall be
| ocated outside the area of roads and streets. Earth fill shall be tanped
around each val ve box or pit to a distance of 4 feet on all sides of the
box, or the undisturbed trench face if less than 4 feet.

3.1.7.4 Location of Service Boxes
Where water lines are | ocated bel ow paved streets having curbs, the boxes
shall be installed directly back of the curbs. Were no curbing exists,
servi ce boxes shall be installed in accessible |ocations, beyond the limts
of street surfacing, wal ks and driveways.

3.1.8 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

3.1.9 Thrust Restraint
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Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 4 inches in dianeter or |arger
and fire hydrants shall be provided with thrust restraints. Valves shal

be securely anchored or shall be provided with thrust restraints to prevent
novenent. Thrust restraints shall be both thrust blocks and restrained
joints.

3.1.9.1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mix not |eaner than: 1 cenent,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than
2,000 psi after 28 days. Blocking shall be placed between solid ground and
the hydrant or fitting to be anchored. Unless otherw se indicated or
directed, the base and thrust bearing sides of thrust blocks shall be
poured directly agai nst undi sturbed earth. The sides of thrust blocks not
subj ect to thrust may be poured against forns. The area of bearing shal
be as shown or as directed. Blocking shall be placed so that the fitting
joints will be accessible for repair. Steel rods and clanps, protected by
gal vani zing or by coating with bitum nous paint, shall be used to anchor
vertical down bends into gravity thrust bl ocks.

3.1.9.2 Restrai ned Joints

For ductile-iron pipe, restrained joints shall be designed by the
Contractor or the pipe manufacturer in accordance w th DI PRA-Restraint
Desi gn.

3.2 HYDROSTATI C TEST

Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be nade until at

| east 5 days after installation of the concrete thrust bl ocking, unless

ot herwi se approved. Tests shall conply with all requirenents listed in the
Cty of Chesapeake PFM Technical Specifications. The Contractor shal
provide the results of the hydrostatic test.

3.2.1 Pressure Test

After the pipe is laid, the joints conpleted, fire hydrants pernanently
installed, and the trench partially backfilled | eaving the joints exposed
for exam nation, the newy laid piping or any val ved section of piping
shal I, unless otherw se specified, be subjected for 2 hours to a
hydrostatic pressure test of 225 psi. Each valve shall be opened and

cl osed several tines during the test. Exposed pipe, joints, fittings,
hydrants, and val ves shall be carefully exam ned during the partially open
trench test. Joints showi ng visible | eakage shall be replaced or remade as
necessary. Cracked or defective pipe, joints, fittings, hydrants and

val ves discovered in consequence of this pressure test shall be renbved and
repl aced with sound material, and the test shall be repeated until the test
results are satisfactory. The requirenment for the joints to remain exposed
for the hydrostatic tests may be waived by the Contracting Oficer when one
or nore of the follow ng conditions is encountered:

SECTI ON 02510 Page 14



Great Bridge - Road Repl acenent 4236208R

a. Wet or unstable soil conditions in the trench

b. Conpliance would require naintaining barricades and wal kways
around and across an open trench in a heavily used area that would
require continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would delay conpl etion
of the project.

The Contractor mamy request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to comply
with the required hydrostatic tests. Backfill placed prior to the tests
shal |l be placed in accordance with the requirenments of Section 02222
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.2.2 Leakage Test

Leakage test shall be conducted concurrently with the pressure tests . The
duration of each | eakage test shall be at least 2 hours, and during the
test the water line shall be subjected to not |ess than 225 psi pressure.
Water supply lines designated on the drawi ngs shall be subjected to a
pressure equal to 225 psi. Leakage is defined as the quantity of water to
be supplied into the newy laid pipe, or any val ved or approved section
necessary to naintain pressure within 5 psi of the specified | eakage test
pressure after the pipe has been filled with water and the air expell ed.
Piping installation will not be accepted if | eakage exceeds the all owabl e

| eakage which is determned by the follow ng forml a:

L = 0.0001351ND(P raised to 0.5 power)

L = All owabl e | eakage in gallons per hour

N = Nunber of joints in the length of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by

t he above formula, the defective joints shall be |located and repaired until
the | eakage is within the specified all owance, wi thout additional cost to
t he Governnent.

3.2.3 Time for Maki ng Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
nmechani cal or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for |eakage at any tine after partia

conpl etion of backfill. Cenment-nortar lined pipe may be filled with water
as reconmended by the manufacturer before being subjected to the pressure
test and subsequent | eakage test.

3.2. 4 Concurrent Hydrostatic Tests

Testing procedures and order shall be in accordance with the City of
Chesapeake PFM Techni cal Specifications.
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Regardl ess of the sequence of tests enployed, the results of pressure
tests, |eakage tests, and disinfection shall be as specified. Replacenent,
repair or retesting required shall be acconplished by the Contractor at no
additional cost to the Government.

3.3 BACTERI AL DI SI NFECTI ON

3.3.1 Lab Test Results for Bacterial D sinfection

Bef ore acceptance of potable water operation, each unit of conpleted
wat erline shall be disinfected as prescribed by AWM C651

3.4 CLEANUP

Upon conpletion of the installation of water |ines, and appurtenances, al
debris and surplus materials resulting fromthe work shall be renoved.

-- End of Section --
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SECTI ON 02512
ASPHALT CONCRETE PAVEMENT ( VDOT)

PART 1 GENERAL

1.1 REFERENCES

10/ 01

The follow ng issues of the standard(s) listed bel ow but referred to
thereafter by basic designation only, forns a part of this specification to
the extent indicated by the references thereto:

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 977

ASTM D 4791

ASTM D 5821

AMERI CAN ASSCCI ATI ON OF

( AASHTO)

AASHTO T 30

AASHTO T 48

AASHTO T 166

AASHTO T 170

AASHTO T 176

AASHTO T 201

AASHTO T 209

SECTI ON 02512 Page 1

(2000) Standard Specification for Quick
Lime and Hydrated Linme for Soil
Stabilization

(1999) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

(2001) Standard Test Method for
Det erm ni ng the Percentage of Fracture
Particles in Coarse Aggregate

STATE HI GHWAY AND TRANSPORTATI ON CFFI ClI ALS

(1993; R 1998) Mechani cal Anal ysis of
Extracted Aggregate

Flash and Fire Points by O evel and Qpen Cup

(2000) Bulk Specific Gavity of Conpacted
Bi t um nous M xtures Using Saturated
Sur face-Dry Speci nens

Recovery of Asphalt from Solutions by
Abson Met hod

(2000) Plastic Fines in Graded Aggregates
and Soils by Use of the Sand Equi val ent
Test

Ki nematic Viscosity of Asphalts
(1999) Theoretical Maxi num Specific

Gravity and Density of Bitum nous Paving
M xt ures
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AASHTO T 283 Resi st ance of Conpacted Bitum nous M xture
to Misture | nduced Damage

AASHTO T 304 (1996) Unconpacted Void Content of Fine
Aggregat e

AASHTO PP 2 (1999) Standard Practice for Mxture
Condi tioning of Hot Mx Asphalt (HWA)

AASHTO PP 28 (1999) Practice for SuperPave Vol unetric
Design for Hot Mx Asphalt (HWR)

AASHTO TP 4 Preparing and Determ ning the Density of
HVA Speci nens by the SHRP Gyratory
Conpact or

AASHTO MP- 1 (1998) Provisional Specification for

Per formance Graded Asphalt Bi nder

VI RA NI A DEPARTMENT OF TRANSPORTATI ON (VDOQT)

VDOT RBS (January 1994) Road and Bri dge
Speci fications

VTM 10 Det erm ni ng Percent of Mbisture and
Density Using the Nucl ear Misture Density
Gauges

VTM 22 Field Determ nation of Percent Density of
Conpact ed Asphalt Concrete M xtures

VTM 32B Dept h Test of Asphalt Concrete Base Course

VTM 36 Quantitative Extraction of Bitunen from
Asphalt Paving M xtures by the Refl ux
Met hod

VTM 76 Control Strip Density and Roller Pattern

and Control Strip Procedure Using A
Thi n-Left Nucl ear Density Gauge for
Asphalt Concrete Surface and Internediate

M xt ures

VTM 81 Thin-Lift Nuclear Density Gauge
Per f ormance Requi renents

VTM 102 Det erm nation of Asphalt Content from
Asphalt Paving M xtures by the Ignition
Met hod

VTM 110 Met hod of Test for Determning Rutting

Susceptibility Using the Asphalt Pavenent

SECTI ON 02512 Page 2



Great Bridge - Road Repl acenent 4236208R

1.

Anal yzer
2 SUBM TTALS

Government approval is required for submttals with a 'GA'" designation;
submittals having a 'FIO designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Cal cul ations; GA
For each course, provide cal cul ations of theoretical nmaxi mum specific
gravity per VDOT RBS. The nean of the thickness of each course of each
lot. Al calculations shall be delivered to the Contracting Oficer (CO
by the cl ose of business on the day followi ng conpletion of the respective
wor k.

SD- 09 Reports

Asphalt Concrete M x Design; FIO
Tests; GA

Copi es of test reports. M x design.
SD- 13 Certificates

VDOT SUPERPAVE Level | M x Design Technician Certification; GA
VDOT Asphalt Plant Certified Technician Certification; GA

.3 TESTI NG

Al testing and sanpling of plant m xtures and the conpl eted asphalt paved
surfaces shall be perforned by an i ndependent recognized testing |aboratory
at the expense of the Contractor. The testing |aboratory shall submt
three copies of all |aboratory and field test reports directly to the
Contracting O ficer within 48 hours of the conpletion of the test.

.4 TERM NOLOGY

Al references in VDOT RBS to "Engineer" or "Departnent" shall nean the CO
or his authorized representative.

.5 DESCRI PTI ON

This work shall consist of constructing one or nore courses of asphalt
concrete on the prepared foundation in accordance with the requirenents of
t hese specifications and in reasonably close conformty with the lines,
grades, thicknesses, and typical cross sections shown on the plans or as
establ i shed by the Contracting Oficer.

PART 2 PRODUCTS
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2.1 ASPHALT CONCRETE
2.1.1 Cener al

Asphalt concrete pavenent shall conformto the requirenents for as
specified in VDOT RBS, the Contract Drawi ngs and except as nodified herein.

2.1.2 Description

Asphalt concrete shall consist of a conbination of mneral aggregate and
asphalt material m xed nechanically in a plant specifically designed for
such purpose.

An equi val ent single axle |load (ESAL) will be established by the
Contracting O ficer and SUPERPAVE ni x types nmay be specified as one of the
types listed as foll ows:

Equi val ent Singl e Asphal t Aggr egat e
Axl e Load (ESAL) Per f or mance Nom nal
M x Type Range (mllions) Grade (PG Maxi mum Si eve in. *
SM9.0 A 0to3 64- 22 3/ 8"
SM9.0 D 3to 10 70- 22 3/ 8"
SM9.0 E Above 10 76-22 3/ 8"
SM9.5 A 0to3 64- 22 3/ 8"
SM9.5 D 3to 10 70- 22 3/ 8"
SM9.5 E Above 10 76-22 3/ 8"
SM12.5 A 0to3 64- 22 1/ 2"
SM12.5 D 3to 10 70- 22 1/ 2"
SM12.5 E Above 10 76-22 1/ 2"
IM19.0 A Less than 10 64- 22 3/ 4"
IM19.0 D 10 and above 70- 22 3/ 4"
BM 25. 0 Al'l ranges 64- 22 1"
BM 37.5 10 and above 64- 22 11/2"

Asphalt concrete shall conformto the requirenents for the type designated.

* Nom nal Maxi num Size is defined as one sieve size larger than the first
sieve to retain nore than 10 percent aggregate.

2.1.3 Materi al s
Section 211.02 except:
a. Asphalt naterials shall conformto the requirenents of VDOT RBS
Section 210 except asphalt cenent naterials shall be Perfornance G aded

(PG conforming to the requirements of AASHTO Provi sional Specification
MP- 1.
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addi ti on,
si eve shal l

Coar se aggregate shall
requi renents (except

Road Repl acenent

4236208R

be Grade A or B, conforming to all

gradi ng) of VDOT RBS Section for quality. In

t he coarse aggregate sizes retained on and above the No. 4
neet the coarse aggregate requirenents in the aggregate

properties table below. Flat and El ongated (F&E) shall be tested in
accordance with ASTM D 4791 and coarse aggregate angularity (CAA) shall

be tested,

C.

in Table 1.

Fi ne aggregate shall

on crushed gravel only, in accordance with ASTM D 5821.

conformto the requirenents (except grading)
of VDOT RBS Section 202 for quality and the fine aggregate requirenents

Fi ne aggregate angularity (FAA) shall be tested in

accordance with AASHTO T 304 (Method A) and sand equivalent (SE) in
accordance with AASHTO T 176.

TABLE |

Aggregate Properties

Mx Typ
SM 9.0
SM 9.0
SM 9.0

SM 9.5
SM 9.5
SM 9.5

SM 12,
SM 12,
SM 12,

g1 o1 o1

BM 19.
BM 19.

o o

BM 25.
BM 37.

o1 o

* 10 percent

e
A
D
E

A
D
E

mQ >

d.
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Coar se Aggregate Properties

Coar se Aggregate
Angul arity (CAA)
1 fractured 2 fractured F&E

Face
85% mi
85% mi
95% mi

> 3 35

85% mi
85% mi
95% mi

> 3 35

85% ni n.
85% ni n.
95% ni n.

85% ni n.
95% ni n.

80% ni n.
80% ni n.

Faces

80% mi
80% mi
90% mi

80% mi
80% mi
90% mi

80% mi
80% mi
90% mi

80% mi
90% mi

75% mi
75% mi

> 3 35

> 3 35

> 3 35

S5 3

n.
n.

Fi ne Aggregate Properties

Percent by wei ght SE FAA
10% Max* 40% mi n. 40% mi n.
10% Max* 45% mi n. 45% mi n.
10% Max* 45% mi n. 45% mi n.
10% Max* 45% mi n. 45% mi n.
10% Max* 45% mi n. 45% mi n.
10% Max 45% mi n. 45% mi n.
10% Max 45% mi n. 45% mi n.
10% Max 45% mi n. 45% mi n.
10% Max* 45% mi n. 45% mi n.
10% Max 45% mi n. 45% mi n.
10% Max* 45% mi n. 45% mi n.
10% Max* 45% mi n. 45% mi n.
10% Max 45% mi n. 45% mi n.

measured at 5:1 on nmaxi mumto

perform ng a gradation:

1. If 10 percent or nore of the
sieve, then that portion will be

(b) herein.

2. If 10 percent or nore of the
then that portion will be tested

3. If 10 percent or nore of the
then that portion will be tested

m ni num di nensi on.

material is retained on the No. 4
tested in accordance with 2.1.2

mat eri al passes the No. 4 sieve,
for Sand Equival ent.

mat eri al passes the No. 8 sieve,
for Fine Aggregate Angularity.
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e. Fine or coarse aggregates that tend to polish under traffic will

not be pernitted in any final surface exposed to traffic except in
areas where the two-way average daily traffic is | ess than 750 vehicles
per day and as pernitted el sewhere in these specifications.

f. Mneral filler shall conformto the requirenents of VDOl RBS
Section 201.

g. Aggregate for asphalt concrete shall be provided in sufficient
sizes to produce a uniformm xture. The Contractor shall indicate on
t he proposed job-m x fornula the separate approxi mate si zes of
aggregate to be used.

Where segregation or non-uniformty is evident in the finished
pavenent, the Contracting Oficer reserves the right to require the
Contractor to discontinue the use of crusher run or aggregate bl ends
and to furnish separate sizes of open graded aggregate nateri al

h. An anti-stripping additive shall be used in all asphalt nixes. It
may be hydrated |line in accordance with the requirenments of 2.1.2 (i)
herein or an approved chem cal additive fromthe VDOT's approved |i st
found in the Materials Division's Manual of Instructions, or a

conbi nati on of both.

The m xture shall produce a tensile strength ratio (TSR) val ue not | ess
than 0.80 for the design and production tests. The TSR val ue shall be
determ ned in accordance with AASHTO T 283, including a freeze-thaw
cycle, (4 inch specinens conpacted with Marshall hamrer or 3.5 x 6 inch
speci nens when conpacted with a gyratory), except that the 16 hour
curing tine requirenment and 72 to 96 hour storage period will be

wai ved. Design tests shall use the sane materials that are to be used
in the production nix and shall be conducted in a VDOT approved

| aboratory.

When a chemical additive is used, it shall be added to the asphalt
cenment prior to introduction into the m x. Any chenmical additive or
particul ar concentration of chenical additive found to be harnful to
the asphalt material or which changes the viscosity of the origina
asphalt cement nore than 400 poises or the penetration nore than -4 or
+10 shall be changed to obtain conpliance with these val ues.

i. Hydrated Iine shall conformto the requirenents of ASTM C 977.
Hydrated |ine shall be added at a rate of not |less than 1 percent by
wei ght of the total dry aggregate.

A separate bin or tank and feeder systemshall be provided to store and
accurately proportion the line into the aggregate in either dry or
slurry form The |inme and aggregate shall be m xed by pugm || or other
approved neans to achieve a uniformline coating of the aggregate prior
to entering the drier. In the event linme is added in dry form the
aggregate shall contain at |east 3 percent free noisture. The
stockpiling of Iine treated aggregate will not be permtted.

The feeder systemshall be controlled by a proportioning device, which
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2.

shal |l be accurate to within £ 10 percent of the specified anount. The
proportioning device shall have a conveni ent and accurate neans of
calibration. A flow indicator or sensor shall be provided with the
proportioning device and interlocked with the plant controls (aggregate
feed or weigh systen) such that production of the mxture will be

mai ntai ned and, if there is a stoppage of the line feed, interrupted.

The met hod of introducing and nixing the |ine and aggregate shall be
subj ect to approval by the Contracting Oficer prior to beginning
producti on.

j. Reclained Asphalt Pavenent (RAP) nmaterial nay be used as a
conponent material of asphalt m xtures in conformance with the
fol | owi ng:

1. Asphalt surface, internediate, and base m xtures contai ni ng
RAP shall use the PG grade of asphalt cenent as indicated in Table
5.

2. The final asphalt m xture shall conformto the requirenents
for the type specified.

3. During the production process, RAP nmaterial shall not be
all owed to contact open flane.

4. RAP material shall be handled, hauled and stored in a nmanner
that will mininze contam nation. Further, the material shall be
stockpil ed and used in such nmanner that variable asphalt contents
and asphalt penetration values will not adversely affect the
consi stency of the m xture.

5. RAP shall be processed in such a manner as to ensure that the
maxi mumtop size introduced into the nmix shall be 2 inches. The
Contracting O ficer may require snaller sized particles be
introduced into the mix if the reclained particles are not broken
down or uniformy distributed throughout the m xture during
heating and m xi ng.

2 JOB M X FORMULA

The Contractor shall submt for the Contracting Oficer's approval, a
job-mx fornmula for each m xture to be supplied. The job-nm x formula shal
be within the design range specified. The job-mx fornmula shall establish a
si ngl e percentage of aggregate passing each required sieve, a single
percentage of asphalt material to be added to the aggregate, a tenperature
at which the mxture is to be produced and a tenperature at which the

m xture is to be conpacted for SUPERPAVE testing according to the

requi renents of AASHTO PP 28-99. Each approved job-mix fornula shall remain
in effect, provided the results of tests performed on material currently
bei ng produced consistently neet the requirenents of the job-mx for

gradi ng, asphalt content, tenperature and SUPERPAVE conpaction results.

a. SUPERPAVE mi xes shall be designed and controlled according to the
requi renents of AASHTO PP 28-99. The contractor shall have avail able
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all of the equipnment outlined in AASHTO TP 4 (Section 4-6) and a VDOT
certified SUPERPAVE Level | M x Design Technician. The SUPERPAVE
Gyratory Conmpactor (SGC) shall be one fromthe approved |ist nmaintained
by the VDOT Materials Division. The SUPERPAVE m xes shall conformto
the criteria outlined in Table 2 and Table 4. Section 7.1.2 of AASHTO
PP 2-99 shall be nodified such that the conpaction tenperature is as
specified 2.3 (d) 6 herein.

The m xture shall be designed and conpacted at the N design gyrations
specified in Table 4. The N nax requirenent shall be verified as part
of the design process by conpacting a ninimmof 2 specinens at the
desi gn asphalt content.

b. In conjunction with the subnittal of a job-nmx fornula, the
Contractor shall subnit conpl ete SUPERPAVE design test data, ignition
furnace calibration data according to VIMI| 02 prepared by an approved
testing laboratory and viscosity data or supplier tenperature
recommendations for the asphalt cenent if different 2.3 (d) 6 herein.

TABLE 2
Asphalt Concrete M xtures Design Range
Percent age By Wi ght Passing Square Mesh Sieves (in.)

M X 2 1% 1 Yo %o 3/8 No. 4 No. 8 No. 30 No. 50 No. 200
Type

SM9.0 100 90-100 90 max 47-67 2-10
A D E

SM 9.5 100 90-100 90 max 32-67 2-10
A D E

SM12.5 100 90-100 90 nax 28-58 2-10
A D E

IM19.0 100 90-100 90 max 23-49 2-8
A D

BM 25. 0 100 90-100 90 nax 19-45 1-7
BM 37.5 100 90-100 90 max 15-41 0-6
C 100 92-100 70-75 50- 60 28- 36 15- 20 7-9

Legend: SM = Surface M xture; IM= Internediate Mxture; BM = Base Mxture; C
Curb M xture

TABLE 3
M ni mum And Maxi mum Boundaries OF Restricted G adation

M ni rum and Maxi num Per cent Passi ng
Nom nal Maxi mum Aggregate Size
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Si eve 3/8 % Ya 1 1%

No. 4 39.5 39.5 34.7 34.7
No. 8 47.2 47. 2 39.1 39.1 34.6 34.6 26. 8 30. 8 23.3 27.3
No. 16 31.6 37.6 25.6 31.6 22.3 28.3 18.1 24.1 15.5 21.5
No. 30 23.5 27.5 19.1 23.1 16. 7 20.7 13.6 17.6 11. 7 15. 7
No. 50 18.7 18.7 15.5 15.5 13.7 13.7 11. 4 11. 4 10.0 10.0

TABLE 4
M x Design Criteria
VTM (% VFA (% M n. Fi nes/ A Number
Density of Gyrations
Prod' tn. VNA N (%9 at

M x Type Note 1 Design Note 2 % Note 3 Design Initial Max N Initial

SM9.0 A 2.5-5.5 75- 80 70-85 16 0.6-1.3 65 7 100 LE 90.5
SM9.0 D 2.5-5.5 75- 80 70-85 16 0.6-1.3 65 7 100 LE 89.0
SM9.0 E 2.5-5.5 75- 80 70-85 16 0.6-1.3 65 7 100 LE 89.0
SM9.5 A 2.5-5.5 73-79 68-84 15 0.6-1.2 65 7 100 LE 90.5
SM9.5 D 2.5-5.5 73-79 68-84 15 0.6-1.2 75 7 115 LE 89.0
SM9.5 E 2.5-5.5 73-79 68-84 15 0.6-1.2 75 7 115 LE 89.0
SM12.5 A 2.5-5.5 70-78 65-83 14 0.6-1.2 65 7 100 LE 90.5
SM12.5 D 2.5-5.5 70-78 65-83 14 0.6-1.2 75 7 115 LE 89.0
SM12.5 E 2.5-5.5 70-78 65-83 14 0.6-1.2 75 7 115 LE 89.0
BM19.0 A 2.5-5.5 69-76 64-81 13 0.6-1.2 65 7 100 LE 90.5
BM19.0 D 2.5-5.5 69-76 64-81 13 0.6-1.2 75 7 115 LE 89.0
BM 25.0 2.5-5.5 67-75 62-80 12 0.6-1.3 65 7 100 LE 89.0
BM 37.5 2.5-5.5 64-75 59-80 11 0.6-1.3 65 7 100 LE 89.0

Note 1. Asphalt content should be selected at the md point of the VIMrange.
Note 2: During production of an approved job nix, the VFA shall be controlled
within these linits.

Note 3: Fines-Asphalt Ratio is based on effective asphalt content.

Asphalt surface, internediate, and base nmi xtures contai ning RAP shall use a
PG asphalt cenent according to Table 5

c. Three trial blends for gradation shall be run at 1 asphalt content.
No nore than 1 of the trial blend gradations shall pass through the
restricted zone defined in Table 3. An aggregate blend that was

previ ously devel oped and approved as a job mix formula at a higher
gyration level, may be used for subsequent year's m x designs which
require a lower gyration level in lieu of developing three new trial

bl ends.

d. The SUPERPAVE design test data shall include but not be limted to
the follow ng information:

SECTI ON 02512 Page 9



Great Bridge - Road Repl acenent 4236208R

1. Gading data for each aggregate conmponent of 3 trial blends
shal |l be subnitted to the Contracting Oficer. The data for the

m xture will show percent passing for sieves 2", 1 1/2", 1", 3/4"
1/2", 3/8", No. 4, No. 8, No. 16, No. 30, No. 50, No. 100 and No.
200. The grading shall be reported to the nearest 1.0 percent
except the No. 200 sieve shall be reported to nearest 0.1 percent.

2. The percentage of each aggregate conponent as conpared to the
total aggregate in the asphalt mxture. The specific gravity and
aggregate properties for coarse and fine aggregates defined in 2.2
(b) and (c) herein, including flat and el ongated properties, for
each aggregate conponent or for the total aggregates used in the
m xture shall be reported. Aggregate properties (except Sand
Equi val ent) shall be reported for RAP portions of a mi xture. The
aggregate specific gravity of RAP shall be the effective aggregate
specific gravity calculated fromthe results of AASHTO T 209 and
VTM 102.

3. The aggregate grading in the asphalt m xture shall be
determned by igniting or extracting the asphalt froma | aboratory
prepared sanple. The | aboratory sanple shall be batched on the
basi s of conponent percentages as indicated in (d) 2. and at the
proposed job-m x asphalt content. The aggregate shall be obtained
in accordance with the requirenents of VIM 102 or (VTM 36 when
approved). Sieves noted in (d) 1. shall be reported, beginning
with the top size for that nix.

4. The followi ng volunetric properties of the conpacted m xture
cal cul ated on the basis of the mixture's nmaxi mum specific gravity
determ ned by AASHTO T 209 (m xture nust be aged in accordance
with AASHTO PP 2-99) and the bul k specific gravity of the

speci nens determ ned by AASHTO T 166, Method A for each asphalt
content tested. Properties shall be determ ned and reported in
accordance with the requirenents of AASHTO PP 28-99

Voids in total mx (VIM
Voids in mneral aggregate (VM)
Voids filled with Asphalt (VFA)
Fi nes/ Asphalt ratio (F/ A

aoop

5. The value of the maxi num specific gravity of the asphalt
m xture used in (c) 4. shall be reported to 3 decinal places.

6. The m xing and conpaction tenperature for testing shall be as
fol | ows:

a. For m x designation A and all Base mnixes, the mXx
tenperature shall be 300 degrees F to 310 degrees F and the
conpaction tenperature shall be 285 degrees F to 290 degrees F.

b. For m x designation D, the mix tenperature shall be 310
degrees F to 320 degrees F and the conpaction tenperature shall be
295 degrees F to 300 degrees F.

C. In cases involving PG 76-22 or nodified binders, the
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tenperatures shall be based on docunented supplier's
reconmendat i ons.

7. Field correction factor. The field correction factor is
determ ned by subtracting the bulk specific gravity of the
aggregate fromthe effective specific gravity of the aggregate at
t he desi gn asphalt content.

e. The SUPERPAVE design test data shall be plotted on graphs provided
by the software of the test equi pnent manufacturer and shall show t hat
t he proposed job-m x fornmula conforns to the requirenments of the mx

t ype.

f. A determination will be nade that any asphalt concrete m xture

bei ng produced conforns to the job-m x formula approved by the
Contracting O ficer. The Contracting Officer will test the m xture

usi ng sanpl es renoved from production. The following tests will be run
to determne the properties listed:

1. Asphalt Content VIM 102 (VTM 36 when approved)

2. Gradation AASHTO T 30

3.  SUPERPAVE Properties AASHTO PP 28-99

4. Asphalt Cenent Material AASHTO T 48 or AASHTO T 201

At the discretion of the Contracting Officer, the Contracting

O ficer in accordance with VIM110 will performrut testing. If
the results of the rut testing do not conformto the table bel ow,

the Contracting Oficer reserves the right to require adjustnents
to the job-mx formla:

M x Designation Maxi mum Rut Depth, mm
A 7.0
D 5.5
E. (M, (9 3.5

In the event the Contracting O ficer deternmines that the m xture
bei ng produced does not conformto the approved job nix fornmula
and volunetric properties in Table 4 based on Contracting
Oficer's or Contractor's test results, the Contractor shall

i medi ately nmake corrections to bring the m xture into confornance
with the approved job-nmix fornula or cease paving with that

m xture.

Subsequent pavi ng operations, using either a revised or other
job-m x fornmula which has not been verified as described herein,
shall be linmted to a test run of 100 to 300 tons of mxture if
such nmaterial is to be placed in the linmts of the Project. No
further paving for the Project using that specific mixture is to
occur until the acceptability of the m xture being produced has
been verified using the 100 to 300 ton constraint.
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Asphalt concrete m xtures used in surface, internediate, and base
courses shall conformto the follow ng requirenents when tested in
accordance with the requirenents of AASHTO PP 28-99:

TABLE 5
Recommended Performance Grade of Asphalt

Percentage RAP in M X

M x Type 0.0 - 20.0 Over 20.1
SM9.0 A, SM9.5 A, SM12.5 A PG 64-22 PG 5 8-28
SM9.0 D, SM9.5 D, SM12.5 D PG 70-22 PG 64- 28
SM9.0 E, SM9.5 E, SM12.5 E PG 76-22 PG 70- 28
IM19.0 A PG 64- 22 PG 58- 28
IM19.0 D PG 70- 22 PG 64- 28
BM 25. 0 PG 64- 22 PG 64-22 *
BM 37.5 PG 64- 22 PG 64-22 *

* BMR25.0 and BM 37.5 mixes using nore than 25 percent RAP shall
use a PG 58-22.

Base m xes shall have a minimum asphalt content of 4.0 percent
det ermi ned by SUPERPAVE desi gn as specified herein.

Based on rut testing perfornmed by the Contracting O ficer and/or
field performance of the job-mx, the Contracting O ficer reserves
the right to require adjustnents to the job-mx fornula. Based
upon a pl ot of aggregate gradi ng, which indicates an aggregate
gradi ng passes through the restricted zone established by Table 5,
the Contracting Oficer reserves the right to require rut testing
of the job-m x. Based on the rut testing, the Contracting O ficer
reserves the right to require adjustnents in the job-nix fornula.

2.3 ASPHALT CONCRETE M XTURES

Asphalt concrete mixtures shall conformto the requirenents of Table 4 and
the foll ow ng:

a. Types SM9.0 A, SM9.0 D, SM9.0 E, SM9.5 A, SM9.5 D, SM9.5 E,
SM12.5 A, SM12.5 D, and SM12.5 E asphalt concrete shall consist of
crushed stone, crushed slag, or crushed gravel and fine aggregate, slag
or stone screenings or a conbination thereof conbined with asphalt
cenent .

NOTE: For all surface nmixes, except where otherw se noted, no nore than
5 percent of the aggregate retained on the No. 4 sieve and no nore than
20 percent of the total aggregate may be polish susceptible.

b. Types IM19.0 A and I1M19.0 D asphalt concrete shall consist of
crushed stone, crushed slag, or crushed gravel and fine aggregate, slag
or stone screenings or a conbination thereof conbined with asphalt
cenent .

NOTE: At the discretion of the Contracting Oficer, an internediate m x
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may be designated as either a SM19.0 A or SM19.0 D. Wen designated
as such, no nore than 5 percent of the aggregate retained on the No. 4
sieve may be polish susceptible. All material passing the No. 4 sieve
may be polish susceptible.

c. Types BM25.0 and BM37.5 asphalt concrete shall consist of crushed
stone, crushed slag, or crushed gravel and fine aggregate, slag or
stone screenings or a conbination thereof conmbined with asphalt cenent.

d. Type C (Curb Mx) Asphalt Concrete shall consist of a blend of No.
78 or No. 8 crushed aggregate, No. 10 crushed aggregate, fine
aggregate, mneral filler and a stabilizing additive from VDOT's
approved list; conbined with 6.0-9.0 percent of PG 64-22. This m x does
not require a volunetric mx design or volunetric testing under the
SUPERPAVE syst em

e. Asphalt nixtures Type SM9.5, SM12.5, IM19.0, BM25.0, and

BM 37.5 nay be designated (M for nodified, (5) for stabilized or (M
or (s) for Contractor's option. Asphalt mxtures with the E designation
may be nodified, but shall not be stabilized.

1. Type (M asphalt nixtures shall consist of nixes incorporating
a neat asphalt material with polyner nodification neeting the
requirenents of a PG 76-22 and have a Rolling Thin Film Oven Test
resi due elastic recovery at 77 degrees F of a mnimum 70 percent.
Modi fied mixtures shall be designated with a (M follow ng the
standard m x designation. Type (M asphalt nmixtures shall not be
permtted to exceed 15 percent reclained asphalt pavenent naterial.

2. Type (5) asphalt mxtures shall consist of nixes incorporating
a stabilizing additive from VDOT's approved |list. These n xes
shal | be designated with a (5) followi ng the standard nix
designation. The mininmumrequired additive shall be as specified
on the approved list.

2.4  TESTING

The Contractor shall provide the quality control and assurance necessary
for the Contracting Oficer to determ ne conformance with the required
gradi ng, asphalt content and tenperature properties for asphalt concrete.

The Contractor shall have a VDOT certified SUPERPAVE Level | M x Design
Technici an for designing and adjusting mxes as necessary. The SUPERPAVE
Level | Mx Design Technician or Asphalt Plant Certified Technician may
performtesting of asphalt m xes. The SUPERPAVE Level | M x Design
Technician will be responsible for review ng and approving the results of
all testing. The SUPERPAVE Level | M x Design Technician shall be avail able
and have direct communication with the plant for naking necessary
adjustrments in the asphalt concrete mxes at the m xi ng plant The SUPERPAVE
Level | Mx Design Technician and Asphalt Plant Certified Technician shall
be capabl e of conducting any tests necessary to put the plant into
operation and to produce a mxture within the requirenents of these

speci fications.
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Certifications are awarded by the VDOI. The cost and efforts required for
acquiring certification shall be the responsibility of the Contractor
Certification shall be acconplished at |east 2 nonths prior to the
commencenent of any paving operations. The Contractor shall have certified
personnel avail able, as appropriate, throughout the duration of all paving
operations including during periods of final inspection and acceptance.

The Contracting Oficer will conduct on-sight inspections so the
Contractor's SUPERPAVE Level | M x Design Technician can denonstrate
know edge of SUPERPAVE m x design and production requirenents.

The Contractor shall maintain all records and test results associated with
the material production and shall maintain appropriate current quality
control charts. Al test results and control charts shall be available for
review by the Contracting Oficer.

The Contractor shall execute a quality control plan of process inspections
and tests, including the determ nati on of SUPERPAVE properties. The results
of the SUPERPAVE tests shall be used, along with the results of other
quality control efforts, to control the quality of the m xture being
produced.

The Contractor shall performat |east one field SUPERPAVE test per day per
m x or per 1000 tons per mx if nore than 1000 tons of a nmix is produced
per day (aging as described in PP-2-99 shall not be perfornmed). Field
SUPERPAVE test results shall be plotted and displayed in control chart form
in the plant i mediately follow ng the conpletion of each individual test.
The tests shall determ ne asphalt content, VIM VMA, VFA and F/ A in percent
to the nearest 0.1 percent.

Aggregate specific gravity and aggregate property tests shall be conducted
by a VDOT certified SUPERPAVE Asphalt Aggregate technician on each
aggregat e conponent (including RAP) or total aggregate mixture once at
design and once prior to beginning production in each cal endar year. Sand
Equi val ent shall not be performed on RAP. Additionally, for each 50,000
tons of each aggregate size used at each plant, aggregate specific gravity
and aggregate property test shall be reported on each aggregate conponent
or the total aggregate m xture. Otherwise, if the total blend (cold feed)
is used to obtain aggregate specific gravity and aggregate properties, then
these tests shall be run for each 50,000 tons of the total blend.

Fi el d SUPERPAVE tests shall be perfornmed to N design gyrations as specified
in Table 4. At the Contracting Oficer's discretion, the N max requirenent
may be checked.

2.5 TESTS

The Contracting Oficer may sanple naterials entering into the conposition
of the asphalt concrete, the mxture or the conpl eted pavenent. The
Contractor shall cooperate with the Contracting O ficer in obtaining these
sanpl es. When sanples are obtained fromthe pavenent, the resulting voids
shall be filled and refinished by the Contractor w thout additiona
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conpensati on.

When asphalt cement is extracted and recovered in accordance with AASHTO T
170, the recovered asphalt cement shall have the follow ng penetration and
ductility at 77 Degrees F:

M x Type Recover ed Ductility at 77 degrees F
Penetration

SM9.0 AL 9.5 A 12.5 A mn. 35 mn. 40 cm

SM9.0D, 9.SD, 12.5D mn. 25 mn. 40 cm

I M 19. 0A mn. 35 mn. 40 cm

I M19. 0D mn. 25 mn. 40 cm

BM 25.0, 37.5 mn. 35 mn. 40 cm

NOTE: Recovered Penetration and Ductility shall not be performed on SM9.5
E, 12.5 E, and all (M and (5) m xes.

Abson recovery sanples that fail recovered penetration or ductility shall
be PG graded according to AASHTO MP-1. If the sanples neet the required
grade specified in 2.1.1 herein, they shall be deened acceptabl e.

When the Contracting Oficer perforns PG grading on a Contractor's liquid
asphalt storage tank, the Contracting Oficer will notify the Asphalt
Concrete Producer and Binder Supplier if tests indicate that the binder
properties of the asphalt nmaterial differs fromthe approved job-nix. It
will be the responsibility of the Asphalt Concrete Producer and Bi nder
Supplier to determine corrective action with the approval of the
Contracting O ficer.

2.6 PLANT | NSPECTI ON

The preparation of asphalt concrete mixtures will be accepted under a
qual ity assurance plan. The Contractor shall provide a |aboratory as
specified in VDOT RBS Section 106. 07.

2.7 ACCEPTANCE

Acceptance shall be made under the Contracting Officer's quality assurance
program whi ch includes the testing of production sanples by the Contractor
and nonitor sanples by the Contracting Oficer. Sanpling and testing for
the deternination of grading, asphalt cenent content and tenperature shall
be performed by the Contractor. The Contracting O ficer may al so perform

i ndependent nonitor checks at its discretion. The Contractor shall provide
copies of such test results to the Contracting O ficer on forns acceptable
to the Contracting Oficer. In the event the Contractor's test results
indicate that the mixture conforns to the gradation, asphalt cenment content
and m x tenperature requirenents of the Specifications, the mxture will be
acceptabl e for these properties; however, nothing herein shall be construed
as wai ving the requirenents of VDOT RBS Sections 106. 06, 200.02 and 200.03
or relieving the Contractor of the obligation to furnish and install a
finished functional product which conforns to the requirements of the
Contract. In the event a statistical conparative analysis of the
Contractor's test results and the Contracting Oficer's nonitor tests
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indicate a statistically significant difference in the results and either
of the results indicate that the naterial does not conformto the grading
and asphalt cenent content requirenents of the Specifications, an

i nvestigation will be made at the Contracting Officer's discretion to
determ ne the reason for the difference. No price adjustnment will be made
for materials that do not conformto the specifications and material s that
do not conformwi th the specifications shall be renoved and replaced with
new wor K.

Acceptance for gradation and asphalt cenent content will be based upon a
nmean of the results of four tests perfornmed on sanples taken in a
stratified random manner from each 2000 ton | ot (4000 ton |lots nay be used
when the nornmal daily production of the source fromwhich the material is
being obtained is in excess of 2000 tons). Unl ess otherw se approved,
sanpl es shall be obtained fromthe approxi mate center of randomy sel ected
guadrants of truckl oads of material. Any statistically acceptable nethod of
randoni zati on may be used to determne the tine and | ocation of the
stratified random sanple to be taken; however, the Contracting Oficer
shal | be advised of the nethod to be used prior to begi nning production

Alot will be considered to be acceptable for gradation and asphalt content
if the nean of the test results obtained is within the tol erance all owed
fromthe job-mx formula, as shown in Table 6.

The tenperature of the m xture at the plant shall be controlled to provide
load to load uniformty during changi ng weat her conditions and surface
tenperatures. The maxi num tenperature of m x designations A and D, and base
m xes, shall not exceed 350 degrees F, unless otherw se directed by the
Contracting Oficer. The naxi mumtenperature as recommended by the supplier
shal |l not be exceeded for an F, (M, or (S) designated m X

In the event the job-mix formula is nmodified within a lot, the nean test
results of the sanples taken will be conpared to the applicable process
tol erance shown in Table 6.

Asphalt content will be neasured as extractabl e asphalt or weight after
i gnition.

Fi el d SUPERPAVE tests may be performed by the Contracting Officer in
accordance with the requirenments of AASHTO PP 28-99 during the production
of the approved job- m xes designed by the SUPERPAVE net hod. Agi ng, as
descri bed in AASHTO PP 2-99, shall not be perforned.

Shoul d any Field SUPERPAVE test fail to nmeet the specified limts contained
in Table 4, the Contracting Oficer may require that production be stopped
until necessary corrective action is taken by the Contractor. The
Contracting O ficer will, at his discretion, investigate and determ ne the
acceptability of nmaterial placed and represented by failing Field SUPERPAVE
test results.

TABLE 6
Process Tol er ance

Tol erance on Each Laboratory Sieve and Asphalt Content - Percent Plus and
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M nus

Nunber Top 112 % Y% 3/8

Tests Size in. in. in. in. No.4 No. 8 No. 30 No. 50 No.200 A .C
1 0.0 8.0 8.0 8.0 8.0 8.0 8.0 6.0 5.0 2.0 0. 60
2 0.0 5.7 5.7 5.7 5.7 5.7 5.7 4.3 3.6 1.4 0. 43
3 0.0 4.4 4.4 4.4 4.4 4.4 4.4 3.3 2.8 1.1 0. 33
4 0,0 4.0 4.0 4.0 4.0 4.0 4.0 3.0 2.5 1.0 0. 30
8 0.0 2.8 2.8 2,8 2.8 2.8 2,8 2.1 1.8 0.7 0.21

Note: The Top Size is defined as the sieve which has 100% passi ng as
defined in Table 3. The Top Size tolerance for SM9.0 and SM 9.5 ni xes
shall be as foll ows:

Nunber Tests Top Size
1 2.0
2 1.4
3 1.1
4 1.0
5 0.7

Shoul d vi sual exam nation by the Contracting O ficer reveal that the
material in any | oad or portion of the paved roadway is obviously

contam nated or segregated, that |oad or portion of the paved roadway wi ||
be rejected without additional sanpling or testing of the lot. In the event
it is necessary to deternmine the gradation or asphalt content of the
material in any |oad or portion of the paved roadway, sanples shall be
taken by the Contractor, tested, and the results conpared to the

requi renents of the approved job-mx formula. The results obtained in the
testing will apply only to the material in question.

2.8 TACK CQAT
Shal |l conformto VDOT RBS Section 2.10.

2.9 PRI ME COAT
Shall conformto VDOT RBS Sections 202, 203, 206, and 210.

PART 3 EXECUTI ON

3.1 I NSPECTI ON PRI OR TO WORK
Prior to starting each paving or related operation, the Contractor shal
i nspect previous work and surfaces to receive new work for conpliance with
t he drawi ngs and specifications, and enter their condition on the daily
log. Conditions to be noted include; tenperature of surfaces and anbi ent
air, standing water or ice, presence of dust on surfaces to receive work,
conformance of previous work or surfaces with drawi ngs and specifications,

and other conditions required or specified.

3.2 EQU PVENT
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Shall conformto VDOI RBS Section 3.15.03.

3.3 PLACEMENT LI M TATI ONS

Shall conformto VDOT RBS Section 3.15.04 EXCEPT THAT 3.15.04.2 is repl aced
with the follow ng:

2. \Wen the base tenperature is between 350 degrees F and 80 degrees
F, the Nonograph, Table 111-2, shall be used to deternine the mninum
| aydown tenperature of the asphalt concrete nixes. At no tine should
the m ni mum base and | aydown tenperatures be | ess than the foll ow ng:

M x Designation M ni mrum Base M ni nrum Laydown

Tenperat ure Tenperat ure
A 40 degrees F 250 degrees F
D 50 degrees F 270 degrees F
E 50 degrees F 290 degrees F
M 50 degrees F 290 degrees F
S 50 degrees F 290 degrees F
Al'l Base M x 35 degrees F 250 degrees F

The maxi mum tenperature of the mixture shall conformto 2.8 herein.
3.4 PROCEDURES
Shall conformto VDOT RBS Sections 3.15.05 EXCEPT THAT
The foll owi ng paragraph shall be added to the end of 3.15.05.1.b:

Tacki ng: Application of tack at joints, adjacent to curbs, gutters, or

ot her appurtenances shall be applied with a hand wand at the rate of 0.2
gal l ons per square yard. At joints, the hand wand applied tack shall be 2
feet in width with 4 to 6 inches protruding beyond the joint for the first
pass. Tack for the adjacent pass shall conpletely cover the vertical face
of the nat edge, so that slight puddling of asphalt occurs at the joint,
and extends a minimumof 1 foot into the lane to be paved. MIled faces
that are to renain in place shall be tacked as above for the adjacent pass.
Use of tack at longitudinal joint vertical faces will not be required when
pavi ng i n echel on

The | ast three paragraphs of 3.15.05.c shall be replaced with the foll ow ng:

The pl acenent of asphalt concrete shall be as continuous as possible and
shal | be schedul ed such that the interruption occurring at the conpletion

of each day's work will not detrinentally affect the partially conpleted
work. Material that cannot he spread and finished in daylight shall not be
di spatched fromthe plant unless the use of artificial |ighting has been

approved. Wen paving is perfornmed at night, sufficient light shall be
provided to properly performand thoroughly inspect every phase of the
operation. Such phases include cleaning planed surfaces, tack application
pavi ng, conpacting, and testing. Lighting shall be provided and positioned
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such as to not create a blinding hazard to the traveling public.

During compaction of asphalt concrete, the roller shall not pass over the
end of freshly placed materi al except when a construction joint is to be
fornmed. Edges shall be finished true and uniform

Asphalt concrete SUPERPAVE pavenent courses shall be placed in | ayers not
exceeding 4.0 tinmes the nom nal maxi num size aggregate in the asphalt

m xture. The nmaxi mumthi ckness nay he reduced if the mi xture cannot he
adequately placed in a single |ift and conpacted to required uniform
density and snoot hness. The m ni mumthickness for a pavenent course shal
be no less than 2.5 tinmes the nom nal maxi num si ze aggregate in the asphalt
m xture. Nom nal maxi num size aggregate for each m x shall be defined as
one sieve size larger than the first sieve to retain nore than 10 percent
aggregate as shown in the design range specified in 2.1.3 herein, Table 3.
Base courses to he placed in irregular shaped areas of pavenent, such as
transitions, thru |l anes, crossovers, and entrances nay be placed in a
single lift.

Overlays in excess of 165 I bs. per square yard or a mlled depth greater
than 1 1/2 inches shall be squared up prior to opening to traffic.

The m |l ed roadway areas that are to he opened to traffic, excluding curb
and gutter sections, shall have drai nage outlets cut through the shoul der
at locations designated by the Contracting Oficer. The Contractor shal
pl an and prosecute the mlling operation to avoid the trapping of water on
t he roadway. Drainage outlets shall be restored to original grade, unless
otherwi se directed by the Contracting Oficer at no additional cost to the
gover nnent .

The Contractor shall plan and prosecute a schedul e of operations so that
mlled roadways will he overlaid with asphalt concrete as soon as possi bl e,
and, in no instance, shall the tine | apse exceed ten days after the mlling
operations, unless otherw se specified. The m|led areas of the roadway
shal |l be kept free of irregularities and obstructions that nay create a
hazard or annoyance to traffic in accordance with the requirenents of VDOT
RBS Section 104.

A short ski or shoe shall be used to natch the grade of the newy overlaid
adj acent travel lane on all primary, interstate and desi gnated secondary
routes. Unless otherwi se directed by the Contracting Oficer, a 24 foot

m ni mum aut omati c grade control ski shall be used on all asphalt m xtures
on all divided highways, with the exception of less than full wdth
overlays and the first course of asphalt base nixtures over aggregate
subbases. Care shall be exerci sed when working along curb and gutter
sections to ensure a uniforned grade and j oi nt.

The Contractor shall construct the final riding surface to tie into the
exi sting surface by an approved nmethod, which shall include the cutting of
a notch into the pavenent. In addition to notching, the Contractor may use
an asphalt design containing a fine graded mx to achieve a snmooth
transition fromthe new asphalt concrete overlay to the existing pavenent,
with the approval of the Contracting Oficer. The naterial shall be of a
type to insure that raveling will not occur. Al cost for constructing
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tie-ins in the asphalt concrete overlay shall be included in the price bid
for asphalt concrete.

3.15.05.e shall be replaced with the foll ow ng:
(e) Density: Density shall be determned in accordance with the foll ow ng:

1. The Contractor shall performroller pattern and control strip density
testing on surface and internedi ate courses in accordance with the
requi renents of VTM 76.

Density shall be determ ned by the backscatter nethod of testing using a
thin-1ift nuclear gauge with printer, conformng to the requirenents of
VIM81. All density test locations shall be marked in accordance with the
requi renents of VIM76. The Contractor shall furnish and operate the

nucl ear gauge, which shall have been calibrated within the previous 12

nont hs by an approved calibration service. In addition, the Contractor

shal | maintain docunmentation of such calibration service for a 12-nonth
peri od. The required density of the conpacted course shall be not |ess than
98.0 percent and not nore than 102.0 percent of the control strip density.

Nucl ear density roller pattern and control strip density testing will be
perfornmed on asphalt concrete overlays placed directly on surface treatnent
roadways and when overlays are placed with depths Iess than 1 inch (nom na
application rate of 125 | bs. per square yard) on any surface. In these
situations, sawed plugs or core sanples will not be required and the

m ni mum control strip densities as shown in Table 8 will be waived. The
required density of the conpacted course shall be not |ess than 98.0
percent and not nore than 102.0 percent of the control strip density.

The project will be divided into "control strips" and "test sections" by
the Contracting Oficer for the purpose of defining areas represented by
each series of tests.

a. Control strip: Construction of control strips shall be acconplished in
accordance with the requirenments of these specifications and VIM 10

The termcontrol strip density is defined as the average of 10 nucl ear
determ nations selected at stratified randomlocations on the control strip

One control strip shall be constructed at the begi nning of work on each
roadway and shoul der course and on each lift of each course. An additiona
control strip shall be constructed when a change is nmade in the type or
source of materials, or compactive equi pnent, or whenever a significant
change occurs in the conposition of the underlying pavenent structure or
the conposition of the material being placed fromthe sane source. Either
the Contracting Officer or the Contractor may initiate an additiona
control strip at any tine. During the evaluation of the initial control
strip, paving operations may continue. However, paving and production shal
be di scontinued during constructi on and eval uati on of the additiona
control strips.

The I ength of the control strip shall be approxi nately 300 feet regardless
of the width of the course being placed. On the first day of construction

SECTI ON 02512 Page 20



Great Bridge - Road Repl acenent 4236208R

or begi nning of a new course, the control strip shall be started between
500 and 1,000 feet fromthe begi nning of the paving operation. The

t hi ckness of the control strip shall be the sanme as the course of which it
is to be a part. The control strip shall be constructed using the sane
paving and rolling equi pmrent and procedures as will he used on the

remai nder of the course being placed. Every control strip shall remain in
pl ace and becone a portion of the conpleted roadway. One nucl ear readi ng

shal | be taken at each stratified random|ocation. No determi nation will be
made within 1 foot fromthe edge of any application wi dth. The average of
these 10 deterninations will be the control strip density read to the

nearest 0.1 pound per cubic foot. The mninmumcontrol strip density shal
be determ ned in accordance with the requirenents of VIM 76.

If the control strip density conforns to the requirenents of Table 8, the
control strip will be acceptable and the control strip density shall becone
the target nuclear control strip density. If the density does not conform
to the requirenents of Table 8, the Contractor shall change conpactive
efforts to produce a higher density. The Contracting Officer will evaluate
t he foundation conditions when an acceptable control strip density cannot
be obtained, If it is determned that the required density cannot be
obt ai ned because of the condition of the existing pavenent structure, the
target nuclear control density will be determned fromthe roller pattern
that achi eves the optinumdensity and will be used on the remai nder of
roadway that exhibits simlar pavenent conditions.

TABLE 8
Density Requirenents
M xture Type Mn Control Strip Density (%

SM9.5 A 12.5 A 97.0

SM9.5 D, 12.5 D 96.0

SM9.5 E, 12.5 E 96.0

IM19.0 A 96.0

IM19.0 D 95.0

Note: The control strip density requirenent is the percentage of the
conpacted unit weight of the mxture, at the job-nix asphalt content and
desi gn voids, as established by the SUPERPAVE design gyrations for the

m xture or as established by the Contracting O ficer based on two or nore
field SUPERPAVE tests.

b. Test section (lot): For the purpose of acceptance, each day's
production shall be divided into lots (test section). The standard size of
a lot shall consist of 5,000 |linear feet of any pass made by the paving
train regardl ess of the width of the pass or the thickness of the course.
Payers traveling in echelon will be considered as two passes. Each | ot
shall be divided into five sublots of equal |length. Wien a partial |ot
occurs at the end of a day's production or upon conpletion of the project,
the ot size shall be redefined as follows: If the partial |ot contains one
or two sublots, the sublots will be added to the previous lot. If the
partial lot contains three or four sublots, the partial lot will be
redefined to be an entire lot. Each lot shall be tested for density by
taking a nucl ear density reading fromtwo random | ocati ons sel ected by the
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Contracting O ficer within each sublot. Readings shall not be taken within
1 foot of the edge of any application width. The average of the subl ot

nucl ear density readings will be conmpared to the target nucl ear control
strip density to deternine the acceptability of the lot. Once the average
nucl ear density of the |ot has been determ ned, the Contractor will not be
permtted to provide additional conpaction to raise the average. If two
consecutive sublots produce nucl ear density results |ess than 98 or greater
than 102 percent of the target nuclear control strip density, the
Contractor shall imrediately notify the Contracting Oficer and institute
corrective action. By the end of the day's operations, the Contractor shal
furnish the test data devel oped during the day's paving to the Contracting
Oficer.

1. Base courses: Rollers shall nove at a slow, but uniformspeed with the
drive roll or wheels nearest the paver. Rolling shall be continued unti
roller marks are elimnated and a nminimumdensity of 9.5 percent of the
t heoretical maxi mum density has been obtai ned.

Not nmore than one sanple in every five shall have a density | ess than that
specified, and the density of such sanple shall be not nore than 2 percent
bel ow t he m ni num speci fi ed.

Density deterninations nay be perforned by the Contracting O ficer or
Contractor using a nuclear density gauge with a density control strip as
specified in VDOT RBS Section 304 and VIMI 0

3. Surface, Internediate and Base Courses not having sufficient quantity
of material to run a nuclear density roller pattern and control strip shal
be conpacted to a m ninmumdensity of 92.0 percent of the theoretical

maxi mum density as determ ned by VIM 22. The Contractor shall be
responsi ble for cutting cores or sawing plugs for testing, by the
Contracting O ficer.

Any section having mxture (i.e. SM9.0) being placed at a depth | ess than
1 inch (125 | bs. per square yard) and not having sufficient quantity to run
a nucl ear density roller pattern and control strip shall be conpacted by
rolling a mninmum of 3 passes with a mninum8 ton roller. No density
testing will be required.

3.15.05.f shall be replaced with the follow ng:
(e) Joints: Transverse joints shall be formed by cutting back on the
previous run to expose the full depth of the course. A coat of asphalt
shal |l be applied to contact surfaces of transverse joints just before
additional mxture is placed against the previously rolled nateri al
Joints adjacent to curbs, gutters, or adjoining paverment shall be forned by
hand placing sufficient mxture to fill any space |l eft uncovered by the
paver. The joint shall then be set up with rakes or lutes to a height
sufficient to receive full conpression under the rollers.

3.5 PAVEMENT SAMPLES

The Contractor shall cut sanples fromthe conpacted pavenent for testing
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for depth and density. Sanples shall be taken for the full depth of the
course at the locations selected by the Contracting Oficer. The renoved
paverment shall be replaced with new m xture and refini shed. No additiona
conpensation will be allowed for furnishing test sanples and reconstructing
areas fromwhi ch they were taken.

3.6 PAVEMENT TOLERANCES

a. Surface Tol erance: The surface will be tested by using a 10-foot
strai ghtedge. The variation of the surface fromthe testing edge of the
strai ght edge between any two contacts with the surface shall be not
nore than 1/4 inch. Hunps and depressi ons exceedi ng the specified

tol erance shall be corrected, or the defective work shall be renoved
and replaced with new materi al

b. Thickness Tol erance: The thickness of the base course will be
determ ned by the neasurenent of cores as described in VIM 32B

Accept ance of asphalt concrete base course for depth will be based on
the mean result of neasurenments of sanples taken fromeach | ot of
material placed. Alot of material is defined as the quantity being
tested for acceptance except that the maximnumlot size will be 1 mle
of 24-foot-w dth base course.

Alot will be considered acceptable for depth if the nean result of the
tests is within the followi ng tol erance of the plan depth for the
nunber of tests taken except that each individual test shall be within
+0.60 inch of the plan depth: nean of two tests, £0.45 inch; nean of
three tests, +0.35 inch; nean of four tests, +0.30 inch

If an individual depth test exceeds the +0.60 inch tol erance, that
portion of the lot represented by the test will be excluded fromthe
lot. If an individual test result indicates that the depth of the
material represented by the test is deficient by nore than 0.60 inch
correction of the base course represented by the test shall be nmde as
fol | ows:

For sections of base course that are deficient in depth by nore than
0.60 inch and less than 1.50 inch, the Contractor shall furnish and
place material specified for the subsequent course to bring the base
course depth within the tolerance. If the deficiency is nore than 1.50
i nches, the Contractor shall furnish and pl ace base course material to
bring the base course thickness within the tolerance. Corrections for
deficient base course depth shall be made in a nmanner to provide a
finished pavenent that is snoboth and uni form

When the Contract provides for the construction or reconstruction of
the entire pavenent structure, the surface and internedi ate courses
shal | be placed at the rate of application shown on the plans within an
al  owabl e tol erance of +5 percent of the specified application rate for
application rates of 100 pounds per square yard or greater and within 5
pounds per square yard for application rates of |ess than 100 pounds
per square yard
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When the Contract provides for the placenent of surface or internediate
courses over existing pavenent, pavenents constructed between
conbination curb and gutter, or in the construction or reconstruction
of shoul ders, such courses shall be placed at the approximate rate of
application shown on the plans. However, the specified rate of
application shall be altered where necessary to produce the required
riding quality.
3.7 PRI ME COAT
Shall conformto VDOT RBS Sections 3.10.01 and 310. 03.
3.8 TACK CQAT
Shall conformto VDOT RBS Sections 3.10.01 and 310. 03.

-- End of Section --
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SECTI ON 02513

TRAFFI C CONTRCL DEVI CES
07/ 00

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

VI RA NI A DEPARTMENT OF TRANSPORTATI ON (VDOQT)

VDOT RBS (1994) January, Road and Bridge
Speci fications

VWAPM (1996) January, Virginia Wrk Area
Pr ot ecti on Manual

VAMUTCD (1980) January, The Virginia Supplenent to
t he Manual on Uniform Traffic Control
Devi ces for Streses and Hi ghwasys

NATI ONAL COOPERATI VE Hl GHWAY RESEARCH PROGRAM
NCHRP 230 Recommended Procedures for the Safety
Per f ormance Eval uati on of H ghway Safety
Appurt enances

FEDERAL HI GHWAY ADM NI STRATI ON

MUTCD (1988) Manual on Uniform Traffic Control
Devices for Streets and Hi ghways

Al references to "Engineer" of "The Departnment” in the VDOT publications
shall refer to the Contracting Officer (CO or his authorized
representative where appropriate.

1.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Dat a
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Desi gn; GA.

The Contractor shall submt working draw ngs, including design calculations
and catal ogue cuts, in accordance with VDOI RBS Sections 505.02, 700.02,
700. 03, 701.02, and 702.02 for all guardrail, conduit, junction boxes, sign
structures, foundations, signs, delineators, pavenent narkings and narkers,
and appurtenances necesssary to conplete the work.

The Contractor shall submt working draw ngs, including design calculations
and catal ogue cuts, in accordance with NCHRP 230 for inpact attenuators and
the VDOT RBS material requirenents for all appurtenances necessary to

conpl ete the work.

PART 2 PRODUCTS

Products for guardrail, conduit, junction boxes, sign structures,
foundati ons, signs, delineators, pavenent narkings and nmarkers, and
appurtenances shall conformto the specifications provided in VDOT RBS
Secti ons 505.02, 700.02, 701.02, and 702.02.

Products for inmpact attenuators shall conformto the requirements in NCHRP
230 and the VDOT RBS.

2.1 | npact Attenuators
| npact attenuator shall be capabl e of absorbing and dissipating energy
associ ated with head-on collisions and shall be capable of redirecting
vehicles onto the roadway fromside inpacts. It shall be designed for use
in construction zones and shall be conpatible with traffic barrier service.
| npact attenuator shall have been successfully tested in accordance with
NCHRP 230.

PART 3 EXECUTI ON

Execution of the work shall conformto VDOT RBS Sections 505.03, 700. 04,
701. 03, and 702.04, the MJTCD, the VAMJTCD, the VWAPM and NCHRP 230

-- End of Section --
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SECTI ON 02531

SANI TARY SEVERS
05/ 98

PART 1 GENERAL

1.

1 REFERENCES

This specification supplenents the City of Chesapeake Public Facilities
Manual (PFM which shall govern in cases of conflict.

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 33 (1993) Concrete Aggregates

ASTM C 94 (1998) Ready- M xed Concrete

ASTM C 150 (1997) Portland Cenent

ASTM C 260 (1998) Air-Entraining Adm xtures for
Concrete

ASTM C 270 (1997ael) Mortar for Unit Masonry

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Secti ons

ASTM C 828 (1998) Low Pressure Air Test of Vitrified
d ay Pipe Lines

ASTM C 924 (1989; R 1997) Concrete Pipe Sewer Lines
by Low Pressure Air Test Method

ASTM C 972 (1995) Conpression-Recovery of Tape Seal ant

ASTM D 412 (1998a) Vul cani zed Rubber and

Ther nopl asti ¢ Rubbers and Thernopl astic
El astoners - Tension

ASTM D 624 (1991; R 1998) Tear Strength of
Conventi onal Wul cani zed Rubber and
Ther nopl astic El astoners

ASTM D 1784 (1999) Rigid Pol y(Vinyl Chloride) (PVQ)
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Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 2680 (1995a) Acryl oni tril e- But adi ene- St yr ene
(ABS) and Pol y(Vinyl Chloride) (PVC
Conposite Sewer Piping

ASTM D 2751 (1996a) Acrylonitrile-Butadi ene-Styrene
(ABS) Sewer Pipe and Fittings

ASTM D 3034 (1998) Type PSM Pol y(Vinyl Chloride) (PVQ
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

ASTM F 402 (1993) Safe Handling of Solvent Cenents,
Primers, and C eaners Used for Joining
Ther nopl astic Pipe and Fittings

ASTM F 794 (1997) Poly(Vinyl Chloride) (PVC) Profile
Gravity Sewer Pipe and Fittings Based on
Controll ed I nside D aneter

ASTM F 949 (1996a) Poly(Vinyl Chloride) (PVQ

Corrugated Sewer Pipe with a Snooth
Interior and Fittings

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWAA)
AWM C110 (1993) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and O her
Li qui ds

AWM Cl111 (1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115 (1996) Flanged Ductile-Iron Pipe with
Ductile-lron or Gray-Iron Threaded Fl anges

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

CI TY OF CHESAPEAKE
PFM Public Facilities Manual Volume 1-111
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 49 (1994) Hazardous Chenicals Data
NFPA 325-1 (1994) Fire Hazard Properties of Flanmable

Li qui ds, Gases, and Volatile Solids
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NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Energency Response

UNI - BELL PVC Pl PE ASSOCI ATI ON ( UBPPA)

UBPPA UNI - B- 6 (1990) Recommended Practice for the
Low Pressure Air Testing of Installed
Sewer Pi pe

UBPPA UNI - B-9 (1990; Addenda 1994) Recommended
Per f ormance Specification for Polyvinyl
Chloride (PVC) Profile Vall Gavity Sewer
Pi pe and Fittings Based on Controlled
I nside Di aneter (Nom nal Pipe Sizes 4-48
i nch)

1.2 GENERAL REQUI REMENTS

The construction required herein shall include appurtenant structures and
buil ding sewers to points of connection with the building drains 5 feet
outside the building to which the sewer systemis to be connected. The
Contractor shall replace damaged naterial and redo unacceptable work at no
additional cost to the Governnent. Excavation and backfilling is specified
in Section 02222 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES
SYSTEMS. Backfilling shall be acconplished after inspection by the
Contracting O ficer. Force nmains are specified in Section 02532 FORCE MAI NS

Before, during, and after installation, plastic pipe and fittings shall be
protected fromany environnent that would result in damage or deterioration
to the material. The Contractor shall have a copy of the manufacturer's
instructions available at the construction site at all times and shal
follow these instructions unless directed otherwi se by the Contracting
Oficer. Solvents, solvent conpounds, |ubricants, el astonmeric gaskets, and
any simlar naterials required to install the plastic pipe shall be stored
in accordance with the manufacturer's recomendati on and shall be di scarded
if the storage period exceeds the recommended shelf life. Solvents in use
shal | be di scarded when the recomended pot |ife is exceeded.

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 13 Certificates
Portl and Cenent; GA
SD- 04 Dr awi ngs
Pl astic Pipe; GA

Ductile Iron Pipe; GA
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War ni ng Tape; GA.
Fittings for Plastic Pipe; GA
Fittings for Ductile Iron Pipe; GA
Pl astic Pipe Jointing;, GA
Ductile Iron Pipe Jointing; GA
Branch Connections; GA
Frames and Covers; GA
Steps; GA
Precast Reinforced Concrete Manhol e Sections and Gaskets; GA.
Interior Coating; GA

SD- 09 Reports
Leakage Tests; GA
Test for Deflection; GA

Certificates of conpliance stating the type of cenent used in nanufacture
of concrete pipe, fittings and precast nmnhol es.

PART 2 PRODUCTS
2.1 Pl PE

Pi pe shall conformto the City of Chesapeake PFM and as specified on the
pl ans.

2.1.1 Pl astic Pipe
Acrylonitril e-butadi ene-styrene (ABS) and pol yvinyl chloride (PVQC
conposite sewer piping shall conformto ASTM D 2680. Size 8 inch through
15 inch dianeter.

2.1.1.1 ABS Pipe
ASTM D 2751.

2.1.1.2 PVC Pi pe
ASTM D 3034, Type PSMwi th a nmaxi nrum SDR of 23.5, Size 15 inches or |ess
in dianmeter. PVC shall be certified by the conpounder as neeting the
requi renents of ASTM D 1784, cell Cass 12454B. The pipe stiffness shal

be greater than or equal to 735/D for cohesionless material pipe trench
backfills.
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2.

1.2 Ductile Iron Pipe

Pi pe shall conformto AWM C151 unl ess otherw se shown or specified.

. 1.3 War ni ng Tape

Install a subsurface utility warning tape at a depth of 6 to 12 inches

bel ow the finished grade for all non-ferrous sewer mains. The utility
war ni ng tape shall be manufactured by Griffolyn Co., or approved equal

The tape shall be made of a durable, netalized, plastic filmsimlar to
Terra Tape D for identification of sewer nmmins; bright green tape inprinted
with the | egend "Caution - Sewer Bel ow' shall be used.

.2 REQUI REMENTS FOR FI TTI NGS

Fittings shall be conpatible with the pipe supplied and shall have a
strength not less than that of the pipe. Fittings shall conformto the
respective specifications and other requirements specified bel ow

2.1 Fittings for Plastic Pipe

ABS and PVC conposite sewer pipe fittings shall conformto ASTM D 2680.

.2.1.1 Fittings for ABS Pipe

ASTM D 2751.

.2.1.2 Fittings for PVC Pipe

ASTM D 3034 for type PSM pipe. ASTMF 949 for corrugated sewer pipe with a
smooth interior. UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer
pipe with snooth interior.

. 2.2 Fittings for Ductile Iron Pipe

Mechani cal fittings shall conformto AWM C110, rated for 350 psi. Push-on
fittings shall conformto AWM C110 and AWM Cl111, rated for 350 psi.

.3 JANTS

Joints installation shall conply with the manufacturer's instructions.

. 3.1 Pl astic Pipe Jointing

Fl exi bl e plastic pipe (PVC gasketed joints shall conformto ASTM D 3212

.3.1.1 ABS Pi pe Jointing

ASTM D 2751, solvent weld or bell and spigot Oring joint, size 12 inches
or less in dianeter, dinensions and tol erances in accordance with Table 2
of ASTM D 2751.

3.2 Ductile Iron Pipe Jointing
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Push-on joints shall conformto AWM Cl111. Mechanical joints shall conform
to AWM Cl111 as nodified by AWM C151. Flanged joints shall conformto
AWM C115.

2.4 BRANCH CONNECTI ONS

Branch connections shall be nade by use of regular fittings or solvent
cenent ed saddl es as approved. Saddles for ABS and PVC conposite pipe shal
conformto Figure 2 of ASTM D 2680; saddl es for ABS pipe shall conply with
Table 3 of ASTM D 2751; and saddl es for PVC pipe shall conformto Table 4
of ASTM D 3034.

2.5 FRAMES AND COVERS

Frames and covers should be cast iron. Franes and covers shall be as

i ndi cated or shall be of type suitable for the application, circular

wi t hout vent holes. The frames and covers shall have a conbi ned wei ght of
not | ess than 400 pounds. The word "Sewer" shall be cast into covers so
that it is plainly visible.

2.6 STEPS
Steps shall be in accordance with City of Chesapeake Standard ST-1
2.7 CEMENT MORTAR
Cenent nortar shall conformto ASTM C 270, Type Mwith Type ||l cenent.
2.7.1 Portl and Cenent
Portl and cenent shall conformto ASTM C 150, Type V for concrete used in
concrete pipe, concrete pipe fittings, and nanhol es and type optional wth
the Contractor for cenent used in concrete cradle, concrete encasenent, and
thrust blocking. Air-entraining adm xture conformng to ASTM C 260 shal
be used with Type V cenment. Were aggregates are alkali reactive, as

det erm ned by Appendix XI of ASTM C 33, a cenent containing | ess than 0.60
percent al kalies shall be used.

2.7.2 Portl and Cenent Concrete
Portl and cenent concrete shall conformto ASTM C 94, conpressive strength
of 4000 psi at 28 days, except for concrete cradl e and encasenent or
concrete bl ocks for nanholes. Concrete used for cradle and encasenent
shal | have a conpressive strength of 2500 psi mnimum at 28 days. Concrete
in place shall be protected fromfreezing and nmoisture loss for 7 days.

2.8 STRUCTURES

2.8.1 Precast Rei nforced Concrete Manhol e Sections and Gaskets
Precast reinforced concrete nmanhol e sections shall conformto ASTM C 478,

except that portland cenment shall be as specified herein. Joints shall be
cenent nortar, an approved mastic, rubber gaskets, a conbination of these
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types; or the use of external preforned rubber joint seals and extruded
rolls of rubber with mastic adhesive on one side.

2.8.2 Interior Coating
Interior coating shall be per Cty of Chesapeake PFM
PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Adj acent Facilities
3.1.1.1 \Water Lines

Where the location of the sewer is not clearly defined by dinensions on the
drawi ngs, the sewer shall not be closer horizontally than 10 feet to a

wat er-supply main or service |line, except that where the bottom of the
water pipe will be at |east 18 inches above the top of the sewer pipe, the
hori zontal spacing may be a minimnumof 6 feet. \Were gravity-flow sewers
cross above water lines, the sewer pipe for a distance of 10 feet on each
side of the crossing shall be fully encased in concrete or shall be
acceptabl e pressure pipe with no joint closer horizontally than 3 feet to
the crossing. The thickness of the concrete encasenent including that at
the pipe joints shall be not less than 4 inches.

3.1.1.2 Structural Foundati ons

Where sewer pipe is to be installed within 3 feet of an existing or
proposed building or structural foundation such as a retaining wall
control tower footing, water tank footing, or any simlar structure, the
sewer pipe shall be sleeved as specified above. Contractor shall ensure
there is no danage to these structures, and no settlenent or novenent of
foundati ons or footing.

3.1.2 Pi pe Layi ng

a. Pipe shall be protected during handling agai nst inpact shocks and
free fall; the pipe interior shall be free of extraneous naterial

b. Pipe laying shall proceed upgrade with the spigot ends of
bel | - and- spi got pi pe and tongue ends of tongue-and-groove pipe
pointing in the direction of the flow Each pipe shall be laid
accurately to the line and grade shown on the draw ngs. Pipe
shall be laid and centered so that the sewer has a uniforminvert.
As the work progresses, the interior of the sewer shall be
cleared of all superfluous materials.

c. Before making pipe joints, all surfaces of the portions of the
pipe to be joined shall be clean and dry. Lubricants, priners,
and adhesi ves shall be used as recomended by the pipe
manufacturer. The joints shall then be placed, fitted, joined,
and adjusted to obtain the degree of water tightness required.
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d. ABS conposite pipe ends with exposed truss and filler materi al
shal |l be coated with solvent weld naterial before naking the joint
to prevent water or air passage at the joint between the inner and
outer wall of the pipe.

e. Installations of solvent weld joint pipe, using ABS or PVC pipe
and fittings shall be in accordance with ASTM F 402. The
Contractor shall ensure adequate trench ventilation and protection
for workers installing the pipe.

3.1. 2.1 Trenches

Trenches shall be kept free of water and as dry as possi bl e during bedding,
laying, and jointing and for as long a period as required. Wen work is
not in progress, open ends of pipe and fittings shall be satisfactorily
closed so that no trench water or other material will enter the pipe or
fittings.

3.1.2.2 Backfi |

As soon as possible after the joint is made, sufficient backfill material
shal | be placed along the pipe to prevent pipe novenent off line or grade.
Pl astic pipe shall be conpletely covered to prevent damage from ul traviol et
l'i ght.

3.1.2.3 W dth of Trench

If the maxi numwi dth of the trench at the top of the pipe, as specified in
Section 02222 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS,
i s exceeded for any reason other than by direction, the Contractor shal
install, at no additional cost to the Governnent, concrete cradling, pipe
encasenment, or other bedding required to support the added | oad of the
backfill.

3.1.2.4 Jointing

Joints between different pipe naterials shall be nmade as specified, using
approved jointing materials.

3.1.2.5 Handl i ng and Storage

Pipe, fittings and joint material shall be handled and stored in accordance
with the manufacturer's recomendations. Storage facilities for plastic

pi pe, fittings, joint materials and solvents shall be classified and nmarked
in accordance with NFPA 704, with classification as indicated in NFPA 49
and NFPA 325-1.

3.1.3 Leakage Tests

Lines shall be tested for |eakage by | ow pressure air testing, infiltration
tests or exfiltration tests, as appropriate. Low pressure air testing for
vitrified clay pipes shall be as prescribed in ASTM C 828. Low pressure
air testing for concrete pipes shall be as prescribed in ASTM C 828. Low
pressure air testing for PVC pipe shall be as prescribed in UBPPA UN -B-6.
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Low pressure air testing procedures for other pipe materials shall use the
pressures and testing tinmes prescribed in ASTM C 828 and ASTM C 924, after
consultation with the pi pe manufacturer. Prior to infiltration or
exfiltration tests, the trench shall be backfilled up to at |east the | ower
hal f of the pipe. |If required, sufficient additional backfill shall be

pl aced to prevent pipe novenent during testing, leaving the joints
uncovered to permt inspection. Visible |eaks encountered shall be
corrected regardl ess of |eakage test results. Wen the water table is 4
feet or nore above the top of the pipe at the upper end of the pipeline
section to be tested, infiltration shall be neasured using a suitable weir
or other device acceptable to the Contracting Oficer. Wen the
Contracting Oficer determines that infiltration cannot be properly tested,
an exfiltration test shall be nade by filling the line to be tested with
water so that a head of at |east 4 feet is provided above both the water
table and the top of the pipe at the upper end of the pipeline to be
tested. The filled line shall be allowed to stand until the pipe has
reached its maxi mum absorption, but not |ess than 4 hours. After
absorption, the head shall be re-established. The anmount of water required
to maintain this water level during a 3-hour test period shall be neasured.
Leakage as neasured by either the infiltration test or exfiltration test
shal | not exceed 25 gal per inch dianeter per mle of pipeline per day.
When | eakage exceeds the maxi num anobunt specified, satisfactory correction
shal |l be nade and retesting acconplished. Testing, correction, and
retesting shall be nade at no additional cost to the Governnent. Pressure
drop al l owance shall be in accordance with the City of Chesapeake PFM
Techni cal Specifications.

3.1. 4 Test for Deflection

When flexible pipe is used, a deflection test shall be nade on the entire

I ength of the installed pipeline not |ess than 30 days after the conpletion
of all work including the | eakage test, backfill, and placenent of any
fill, grading, paving, concrete, or superinposed |oads. Deflection shal

be determ ned by use of a deflection device or by use of a spherical
spheroidal, or elliptical ball, a cylinder, or circular sections fused to a
common shaft. The ball, cylinder, or circular sections shall have a

di anmeter, or minor dianeter as applicable, of 92.5 percent of the inside

di anmeter of the pipe, but 95 percent for RPMP and RTRP. A tol erance of
plus 0.5 percent will be permitted. The ball, cylinder, or circular
sections shall be of a honbgeneous naterial throughout, shall have a
density greater than 1.0 as related to water at 39.2 degrees F, and shal
have a surface brinell hardness of not |ess than 150. The device shall be
center bored and through bolted with a 1/4 inch mnimum di aneter stee
shaft having a yield strength of 70,000 psi or nore, with eyes at each end
for attaching pulling cables. The eye shall be suitably backed with flange
or heavy washer; a pull exerted on the opposite end of the shaft shal
produce conpression throughout the renote end of the ball, cylinder or
circular section. Circular sections shall be spaced so that the distance
fromthe external faces of the front and back sections shall equal or
exceed the dianeter of the circular section. Failure of the ball,

cylinder, or circular section to pass freely through a pipe run, either by
being pulled through or by being flushed through with water, shall be cause
for rejection of that run. Wen a deflection device is used for the test
inlieu of the ball, cylinder, or circular sections described, such device
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shal | be approved prior to use. The device shall be sensitive to 1.0
percent of the dianeter of the pipe being nmeasured and shall be accurate to
1.0 percent of the indicated dinension. Installed pipe showi ng deflections
greater than 7.5 percent of the nornal dianeter of the pipe, or 5 percent
for RTRP and RPMP, shall be retested by a run fromthe opposite direction
If the retest also fails, the suspect pipe shall be replaced at no cost to
t he Governnent.

3.2 CONCRETE CRADLE AND ENCASEMENT

The pipe shall be supported on a concrete cradle, or encased in concrete
where indicated or directed.

3.3 | NSTALLATI ON OF WE BRANCHES

We branches shall be installed where sewer connections are indicated or
where directed. Cutting into piping for connections shall not be done
except in special approved cases. Wen the connecting pipe cannot be
adequately supported on undi sturbed earth or tanped backfill, the pipe
shal | be encased in concrete backfill or supported on a concrete cradle as
directed. Concrete required because of conditions resulting fromfaulty
construction nethods or negligence by the Contractor shall be installed at
no additional cost to the Governnent. The installation of wye branches in
an existing sewer shall be made by a method which does not damage the
integrity of the existing sewer. One acceptable nethod consists of
renovi ng one pi pe section, breaking off the upper half of the bell of the
next |ower section and half of the running bell of we section. After

pl acing the new section, it shall be rotated so that the broken half of the
bell will be at the bottom The two joints shall then be nade with joint
packi ng and cenment nortar.

3.4 MANHOLE DETAI LS
3.4.1 CGeneral Requirenents

Manhol es shall be constructed of precast concrete nmanhol e sections. The

i nvert channels shall be snpboth and semicircular in shape conformng to the
i nside of the adjacent sewer section. Changes in direction of flow shal

be made with a snmpoth curve of as large a radius as the size of the manhol e
will permit. Changes in size and grade of the channels shall be made
gradual Iy and evenly. The invert channels shall be formed directly in the
concrete of the manhol e base, or shall be built up with brick and nortar,

or shall be half tile laid in concrete, or shall be constructed by | aying
full section sewer pipe through the nmanhol e and breaking out the top half
after the surroundi ng concrete has hardened. Pipe connections shall be
made to manhol e using water stops, standard Oring joints, special nmanhole
coupling, or shall be nade in accordance with the manufacturer's
recommendati on. The Contractor's proposed nmethod of connection, |ist of
materials sel ected, and specials required, shall be approved prior to
installation. The floor of the manhol e outside the channels shall be
snoot h and shall slope toward the channels not less than 1 inch per foot
nor more than 2 inches per foot. Free drop inside the manhol es shall not
exceed 18 inches, neasured fromthe invert of the inlet pipe to the top of
the floor of the manhol e outside the channels; drop manhol es shall be
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3.

constructed whenever the free drop would otherwi se be greater than 1 foot 6
i nches.

. 4.2 Jointing, Plastering and Sealing

Mortar joints shall be conpletely filled and shall be snmboth and free from
surplus nmortar on the inside of the manhole. Mortar and nmastic joints

bet ween precast rings shall be full-bedded in jointing conpound and shal

be snobothed to a uniformsurface on both the interior and exterior of the
manhol e. Installation of rubber gasket joints between precast rings shal
be in accordance with the recommendati ons of the manufacturer. Precast
rings may al so be sealed by the use of extruded rolls of rubber with mastic
adhesi ve on one side.

. 4.3 Setting of Franmes and Covers

Unl ess ot herwi se indicated, tops of franes and covers shall be set flush
with finished grade in paved areas or 2 inches higher than finished grade
i n unpaved areas. Frane and cover assenblies shall be seal ed to nanhol e
sections using external preforned rubber joint seals that neet the

requi renents of ASTM D 412 and ASTM D 624, or other nethods specified in
par agraph Jointing, Plastering and Sealing, unless otherw se specified.

.4.4 Ext ernal Preforned Rubber Joint Seals

External preforned rubber joint seals and extruded rolls of rubber with
masti ¢ adhesi ve shall nmeet the requirenments of ASTM D 412 and ASTM C 972 to
ensure confornmance with paragraph Leakage Tests. The seal shall be

nmul ti-section with neoprene rubber top section and all | ower sections nade
of Ethylene Propylene Di Mnonmer (EPDM) rubber with a mni mumthickness of
60 mls. Each unit shall consist of a top and a bottom section and shal
have nastic on the bottom of the bottom section and nastic on the top and
bottom of the top section. The nmastic shall be non-hardeni ng butyl rubber
seal ant and shall seal to the cone/top slab of the manhol e/catch basin and
over the lip of the casting. One unit shall seal a casting and up to six,
2 inch adjusting rings. The bottom section shall bel2 inches in height. A
6 inch high top section will cover up to two, 2 inchadjusting rings. A 12
i nch high bottomsection will cover up to six, 2 inch adjusting rings.

Ext ensi on sections shall cover up to two nore adjusting rings. Each
extensi on shall overlap the bottom section by 2 inches and shall be
over | apped by the top section by 2 inches.

.5 CONNECTI NG TO EXI STI NG MANHOLES

Pi pe connections to existing nmanhol es shall be made so that finish work
will conformas nearly as practicable to the applicable requirenents
specified for new manhol es, including all necessary concrete work, cutting,
and shaping. The connection shall be centered on the nanhole. Holes for

t he new pi pe shall be of sufficient dianeter to allow packi ng cenent nortar
around the entire periphery of the pipe but no larger than 1.5 tinmes the

di ameter of the pipe. Cutting the manhol e shall be done in a manner that
wi Il cause the | east damage to the walls.

6 BUI LDI NG CONNECTI ONS
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Bui | di ng connections shall include the Iines to and connection with the
bui | di ng waste drai nage piping at a point approxinately 5 feet outside the
bui | di ng, unless otherw se indicated. Were building drain piping is not
installed, the Contractor shall termnate the buil ding connections
approxinately 5 feet fromthe site of the building at a point and in a
manner desi gnat ed.

3.7 CLEANOQUTS AND OTHER APPURTENANCES
Cl eanouts and ot her appurtenances shall be installed where shown on the
drawi ngs or as directed by the Contracting Oficer, and shall conformto

the detail of the draw ngs.

-- End of Section --
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SECTI ON 02532

FORCE MAI NS
07/ 98

PART 1 GENERAL
1.1 REFERENCES

Thi s specification supplenents both the City of Chesapeake Public
Facilities Manual PFM and t he Hanpton Roads Sanitation District (HRSD)
standards, which are referred to below as the Omer's Standards. In the
event of a conflict, the Omer's Standards shall govern

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 48 (1994a) Gray lron Castings

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi ble El astoneric Seal s

ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM F 477 (1996a) El astoneric Seals (Gaskets) for

Joining Plastic Pipe
AMERI CAN WATER WORKS ASSCCI ATI ON ( AWAA)

AWM C110 (1993) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and O her
Li qui ds

AWM Cl111 (1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

AWM C600 (1993) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

AWM C900 (1989; (C900a) Polyvinyl Chloride (PVC
Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

CI TY OF CHESAPEAKE
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PFM Public Facilities Manual Volunme 1-111
DUCTI LE | RON PI PE RESEARCH ASSCCI ATI ON ( DI PRA)

Dl PRA- Restrai nt Design (1997) Thrust Restraint Design for Ductile
I ron Pipe

1.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 04 Dr awi ngs
Pl astic Pipe; GA
Ductile Iron Pipe; GA
War ni ng Tape; GA.
Gate Val ves; GA
Air Rel ease Val ves; GA
Val ve Boxes; GA
Pi pe Coatings and Linings; GA
Joints; GA
Fittings; GA
SD-06 Instructions

I nstructions; GA.

The installation submttal shall include a detailed: pipe |ay schedul e,
sequence of construction, and product shop draw ngs.

SD- 09 Reports
Hydrostatic Tests; GA
Copies of test results
1.3 DELI VERY AND STORAGE

Pipe, fittings and accessories, and pipe coatings shall not be danaged
during delivery, handling, and storage.

PART 2 PRODUCTS

SECTI ON 02532 Page 2



Great Bridge - Road Repl acenent 4236208R

2.1 PI PE AND FI TTI NGS
Piping for force mains less than 4 inches in dianmeter shall be polyvinyl
chloride (PVC) plastic. Piping for force mains 4 inches in dianeter and
| arger shall be ductile iron. Pipe shall conformto HRSD requirenents and
to the City of Chesapeake PFM the respective specifications and ot her
requi renents specified bel ow.
2.1.1 Pl astic Pipe
2.1.1.1 PVC Pi pe
a. PVC Pipe and Fittings Less Than 4 inches Dianeter: AWM C900.
2.1.2 Ductile Iron Pipe

a. Ductile Iron Pipe: AWMWA C151, working pressure not |ess than 350
psi, unless otherwi se shown or specified.

b. Fittings, Mechanical: AWW C110, rated for
350 psi.

2.1.3 War ni ng Tape
Install a subsurface utility warning tape at a depth of 6 to 12 inches
bel ow the finished grade for all non-ferrous sewer mains. The utility
war ni ng tape shall be manufactured by Griffolyn Co., or approved equal
The tape shall be made of a durable, netalized, plastic filmsimlar to
Terra Tape D for identification of sewer nmins; bright green tape inprinted
with the | egend "Caution - Sewer Bel ow' shall be used.

2.2 JANTS

2.2.1 PVC Pi pi ng

a. Push-On Joint Fittings: ASTM D 3139, with ASTM F 477 gaskets.

b. Couplings for use with plain end pipe shall have centering rings
or stops to ensure the coupling is centered on the joint.

2.2.2 Ductile Iron Piping (Restrained Joint)
a. Mechanical Joints: AWM Cl11 as nodified by AWM Cl151
2.3 VALVES
2.3.1 Gate Val ves
Gate Val ves shall conformto the requirenments of HRSD and the PFM
2.3.2 Air Release Valves

Air Rel ease Valves shall conformto requirenments of HRSD and t he PFM
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2.4  VALVE BOXES
Val ve Boxes shall be City Standard VB-1, of PFMVol. Il1. Valve boxes and
lids shall be manufactured fromcast iron neeting ASTM A 48 C ass 30.
Casting shall be dipped in an asphaltic coating.

2.5 M SCELLANEOUS MATERI ALS
M scel | aneous materials shall conply with the follow ng requirenents:

2.5.1 Pi pe Coatings and Linings

Pi pe coatings and |inings shall conformto requirenments of HRSD and City of
Chesapeake PFM

2.5.2 Joint Lubricants
Joint lubricants shall be as recomrended by the pi pe manufacturer.
2.5.3 Bolts, Nuts and d ands
AWM Cl111
2.5. 4 Joi nt Conpound
A stiff mxture of graphite and oil or inert filler and oil.
2.5.5 Joi nt Tape
ASTM D 3308
2.5.6 Bond Wre

Bond wire type RHWor USE, Size 1/0 AWG neoprene jacketed copper conductor
shaped to stand clear of the joint.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Pi pe, pipe fittings, and appurtenances shall be installed at the |ocations
i ndi cated. Excavation, trenching, and backfilling shall be as specified in
Section 02222 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.
Force main installation shall conply with PFM and HRSD requirenents.

3.1.1 Adj acent Facilities

Installation of force mamins near adjacent facilities shall be as specified
in Section 02531 SANI TARY SEVERS.

3.1.2 Cutting

Pi pe shall be cut in a neat manner with nechanical cutters. Weel cutters
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shal | be used where practicable. Sharp and rough edges shall be ground
snooth and | oose material renoved fromthe pipe before l|aying. Any
coatings or |ining damaged during the cutting operation shall be repaired
prior to installation.

3.1.3 Layi ng
Except where otherw se authorized, pipe shall be laid with bells facing the
direction of laying. Before |lowering and while suspended, the pipe shal
be inspected for defects. Defective material shall be rejected. Pipe
shall be laid in conpliance with the foll ow ng:
a. Ductile lron: AWM C600.
b. Polyvinyl Chloride: Mnufacturer's instructions.
3.1. 4 Jointing
3.1.4.1 Joints for PVC Pipe
a. Push-on joints: The ends of pipe for push-on joints shall be
beveled to facilitate assenbly. Pipe shall be nmarked to indicate
when the pipe is fully seated. The gasket shall be lubricated to
prevent displacenent. The gasket shall remain in proper position
in the bell or coupling while the joint is nade.
3.1.4.2 Joints for Ductile Iron Pipe
Install ati on of nechani cal and push-on type joints shall conply wth AWM
C600 and the manufacturer's instructions. Installation of flanged joints
shall conply with manufacturer's instructions.
3.1.5 Installation of Valves
Prior to installation, valves shall be cleaned of all foreign natter and
i nspected for damage. Valves shall be fully opened and closed to ensure
that all parts are properly operating. Valves shall be installed with the
stemin the vertical position. Valves shall be installed in valve vaults
as indicat ed.
3.1.6 Installation of Valve Boxes
Val ve boxes shall be installed over each outside gate val ve, unless
ot herwi se indicated. Valve boxes shall be centered over the valve. Fill
shal |l be carefully tanmped around each valve box to a distance of 4 feet on
all sides or to undisturbed trench face, if less than 4 feet.

3.1.7 Thrust Restraint

Thrust Restraint shall be as specified by HRSD. See Contract Draw ngs for
i nformation.

3.1.7.1 Restrai ned Joints
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For ductile iron pipe, restrained joints shall be designed by the
Contractor or the pipe manufacturer in accordance w th DI PRA-Restraint
Design and in accordance to the requirenents of HRSD. See Contract Draw ngs.

3.1.8 G out

Grout for exterior joint protection on concrete pipes shall be a mx of 1
part portland cenment, 2 parts sand, and of sufficient liquid consistency to
flowinto the joint recess beneath the diaper. Gout for interior joint
protection shall be a mx of 1 part portland cenent and 1 part sand. A

pol yur et hane foam | oop, inpregnated with portland cenent, may be
substituted for grout for exterior joints.

3.1.9 Bonded Joi nts

Where indicated, a netallic bond shall be provided at each joint, including
joints made with flexible couplings or rubber gaskets, of ferrous-netallic
pi ping to effect continuous conductivity. The bond shall be of the

t hermal -wel d type.

3.2 HYDROSTATI C TESTS

The pipeline shall be subjected to both a pressure test and a | eakage test.
The nmet hod proposed for disposal of waste water from hydrostatic tests
shal | be approved by the Contracting Officer. Testing shall be the
responsibility of the Contractor. The Contractor shall be responsible for
supplying all calibrated gauges, water, and other equi pment necessary for
all testing procedures. All testing precedures shall be in accordance with
the City of Chesapeake PFM technical specifications and HRSD
specifications. Testing shall be perforned by an approved i ndependent
testing laboratory or by the Contractor subject to approval. The test nay
be witnessed by the Contracting Oficer. The Contracting Oficer shall be
notified at |least 7 days in advance of equi pnent tests. The final test
report shall be delivered to the Contracting Officer within 30 days of the
test.

3.2.1 Pressure Test

After the pipe has been installed, joints conpleted, thrust bl ocks have
been in place for at least five days, and the trench has been partially
backfilled, |leaving the joints exposed for exam nation, the pipe shall be
filled with water to expel all air. The pipeline shall be subjected to a
test pressure of 125 psi or 150 percent of the working pressure, whichever
is greater, for a period of at least 2 hours. Each valve shall be opened
and cl osed several tinmes during the test. The exposed pipe, joints,
fitting, and valves shall be exam ned for |eaks. Visible |eaks shall be
stopped or the defective pipe, fitting, joints, or valve shall be repl aced.

Acceptance of the pressure testing shall be in accordance with the City
of Chesapeake PFM and HRSD

3.2.2 Leakage Test

The | eakage test may be conducted subsequent to or concurrently with the
pressure test. The anount of water pernitted as | eakage for the |ine shal
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be placed in a sealed container attached to the supply side of the test
punp. No other source of supply will be permitted to be applied to the
punp or line under test. The water shall be punped into the line by the
test punp as required to maintain the specified test pressure as descri bed
for pressure test for a 2 hour period. Exhaustion of the supply or the
inability to nmaintain the required pressure will be considered test
failure. PE pipe can experience dianetric expansi on and pressure

el ongation during initial testing. The manufacturer shall be consulted
prior to testing for special testing considerations. Allowable |eakage
shal | be determ ned by the Omer's Standards.

At the conclusion of the test, the ambunt of water remaining in the
contai ner shall be nmeasured and the results recorded in the test report.

3.2.3 Ret esti ng
If any deficiencies are reveal ed during any test, such deficiencies shal
be corrected and the tests shall be reconducted until the results of the
tests are within specified all owances, wi thout additional cost to the
Gover nrent .

-- End of Section --
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SECTI ON 02630
STORM DRAI NAGE SYSTEM
09/ 98
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

VI RA NI A DEPARTMENT OF TRANSPORTATI ON (VDOQT)
VDOT S (2001) Road and Bridge Standards
VDOT RBS (1994 January) Road and Bridge
Speci fications
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 06 Instructions

Pl aci ng Pi pe; FIO

Printed copies of the manufacturer's recomendations for installation
procedures of the naterial being placed, prior to installation

SD- 13 Certificates
I ndustrial Cut Sheets; FIO Pipeline Testing; GA. Hydrostatic
Test on Watertight Joints; GA. Determ nation of Density; FIO
Frame and Cover for Gratings; GA
Certified copies of test reports denonstrating conformance to applicable
pi pe specifications, before pipe is installed. Certification on the
ability of frame and cover or gratings to carry the inposed |live |oad.

SD- 14 Sanpl es

Pipe for Culverts and Storm Drains; GA; .
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1

1

1

3 DELI VERY, STORAGE, AND HANDLI NG
3.1 Del i very and Storage

Materials delivered to site shall be inspected for damage, unl oaded, and
stored with a nminimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected fromany environment that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherw se by
the Contracting Officer. Solvents, solvent conpounds, |ubricants,

el astoneric gaskets, and any simlar materials required to install plastic
pi pe shall be stored in accordance with the nmanufacturer's reconmendati ons
and shall be discarded if the storage period exceeds the recomended shelf
life. Solvents in use shall be discarded when the reconmended pot life is
exceeded.

3.2 Handl i ng
Materials shall be handled in a nmanner that ensures delivery to the trench

i n sound, undanmaged condition. Pipe shall be carried to the trench, not
dr agged.

PART 2 PRODUCTS

2.

1 Pl PE FOR CULVERTS AND STORM DRAI NS

Pi pe for culverts and stormdrains shall be of the sizes indicated and
shall conformto the requirenments specified in VDOI RBS Section 232.

.2 DRAI NAGE STRUCTURES

2.1 Fl ared End Secti ons

Sections shall be of a standard design as specified in the VDOT RBS Section
232.

.2.2 Precast Reinforced Concrete Structures

Precast drai nage structures shall be of a standard design as specified in
t he VDOT RBS Section 302.

.2.3 Erosi on Control Stone

Er osi on control stone shall conformto VDOT RBS, Section 204.02

.3 M SCELLANEQUS MATERI ALS

.3.1 Concrete

Concrete and reinforced concrete shall conformto the requirenents
specified in the VDOT RBS Section 217.
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2.3.2 Mort ar

Mortar for pipe joints, connections to other drainage structures, and brick
or bl ock construction shall conformto the VDOT RBS Section 218.

2.3.3 Precast Concrete Segnental Bl ocks

Precast concrete segnental block shall conformto the VDOT RBS Section 222.
2.3.4 Brick

Brick shall conformto the VDOT RBS Section 222.
2.3.5 Precast Reinforced Concrete Manhol es

Precast reinforced concrete nmanhol es shall be of a standard design as
specified in the VDOT S and VDOT RBS

2.3.6 Frane and Cover for Gratings
Frame and cover for gratings shall conformto the VDOT RBS, Section 224.
2.3.7 Joints

Joint material and gaskets shall conformto the requirenents of the VDOl RBS,
Section 212.

PART 3 EXECUTI ON
3.1 EXCAVATI ON FOR PI PE CULVERTS, STORM DRAI'NS, AND DRAI NAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and stormdrains, shall be in accordance with the applicable portions of
Section 02222 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS
and the requirenents specified bel ow

3.1.1 Trenchi ng

The width of trenches at any point below the top of the pipe shall conform
to the VDOT S and VDOT RBS, Section 203.02. Sheeting and braci ng, where
required, shall be placed within the trench width as specified. Contractor
shal | not overexcavate. Were trench widths are exceeded, redesign with a
resultant increase in cost of stronger pipe or special installation
procedures will be necessary. Cost of this redesign and increased cost of
pi pe or installation shall be borne by the Contractor w thout additional
cost to the Governnent.

3.1.2 Renoval of Unstable Mteri al
VWhere wet or otherw se unstable soil incapable of properly supporting the
pi pe, as determined by the Contracting O ficer, is unexpectedly encountered

in the bottomof a trench, such nmaterial shall be renbved to the depth
required and replaced to the proper grade with select granular naterial,
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conpacted as provided in paragraph BACKFI LLING When renoval of unstable
material is due to the fault or neglect of the Contractor in his
performance of shoring and sheeting, water renpval, or other specified
requi renents, such renoval and repl acenent shall be perforned at no
addi ti onal cost to the government.

3.2 BEDDI NG

The beddi ng surface for the pipe shall conformto the requirenents of the
VDOT S.

3.3 PLACI NG PI PE

Pl aci ng pipe shall conformto the requirenents of the VDOT RBS Section
302.03. Each pipe shall be thoroughly exam ned before being |aid;
defective or danaged pi pe shall not be used. Pipelines shall be laid to
the grades and alignnment indicated. Proper facilities shall be provided
for lowering sections of pipe into trenches. Pipe shall not be laid in
wat er, and pipe shall not be laid when trench conditions or weather are
unsui table for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary.

3.4 JAONNG

Joi ning of pipe shall conformto the requirenents of the VDOT RBS Section
302. 03.

3.5 DRAI NAGE STRUCTURES
3.5.1 Manhol es and Inlets

Construction shall be of reinforced concrete, plain concrete, brick

precast reinforced concrete or precast concrete segnmental blocks; conplete
with franes and covers or gratings; and with fixed gal vani zed steel |adders
where indicated. Pipe studs and junction chanbers of prefabricated
corrugated nmetal nanhol es shall be fully bitum nous-coated and paved when

t he connecting branch Iines are so treated.

3.5.2 Wall's and Headwal | s
Construction shall be as indicated.

3.6 STEEL LADDER | NSTALLATI ON
Ladder shall be adequately anchored to the wall by means of steel inserts
spaced not nore than 6 feet vertically, and shall be installed to provide
at least 6 inches of space between the wall and the rungs. The wall al ong
the Iine of the |adder shall be vertical for its entire |ength.

3.7 BACKFI LLI NG
Backfilling shall conformto the requirenents of the VDOTI RBS Section
302. 03.
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-- End of Section --
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SECTI ON 02763
PAVEMENT MARKI NGS
09/ 98
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

VI RA NI A DEPARTMENT OF TRANSPORTATI ON (VDOQT)
VDOT RBS (1994) Road and Bridge Specifications.
VWAPNMSG (1996) Virginia Wrk Area Protection
Manual , Standards and Gui deli nes
1.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Equi pnent Lists; GA
Li sts of proposed equi pnent, including descriptive data, and notifications
of proposed Contractor actions as specified in this section. List of
renoval equi pnent shall include descriptive data indicating area of
coverage per pass, pressure adjustnent range, tank and flow capacities, and
safety precautions required for the equi pnent operation.
SD- 06 Instructions
M xi ng, Thinning and Application; FIOQO

Manuf acturer's current printed product description and Material Safety Data
Sheets (MSDS) for each type paint/col or proposed for use.

SD- 08 Statenents

Qualifications; FIO
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Docurent certifying that personnel are qualified for equi pment operation
and handling of chemcals.

SD- 09 Reports
Mat eri al Tests; GA
Certified copies of the test reports, prior to the use of the materials at
the jobsite. Testing shall be perforned in an approved i ndependent
| aboratory.
SD- 13 Certificates
Vol atil e Organi ¢ Conpound (VOC) Content; FIO.
Certificate stating that the proposed pavenent narking paint neets the VOC

regul ations of the local Air Pollution Control District having jurisdiction
over the geographical area in which the project is |ocated.

.3 TERM NOLOGY

Al references in VDOT RBS to "Engineer" or "Departnent" shall nean
Contracting Oficer (CO or his authorized representative.

.4 DELI VERY AND STORAGE

Al materials shall be delivered and stored in seal ed containers that

pl ai nly show t he desi gnated nanme, formula or specification nunber, batch
nunber, color, date of manufacture, nmanufacturer's nane, and directions,
all of which shall be plainly legible at tinme of use.

.5 EQUI PNENT

Al'l machines, tools and equi pnent used in the performance of the work shal
be approved and mmintained in satisfactory operating condition. Equipnent
shal | display | ow speed traffic markings and traffic warning |ights.

.6 TRAFFI C CONTROLS

Traffic control shall be performed in accordance with the nmanual or uniform
traffic control devices and the VWAPMSG.  Suitabl e warning signs shall be

pl aced near the beginning of the worksite and well ahead of the worksite
for alerting approaching traffic fromboth directions. Small markers shal
be placed along newly painted lines or freshly placed rai sed nmarkers to
control traffic and prevent danage to newly painted surfaces or

di spl acenent of raised pavenent markers. Painting equipnent shall be
marked with |large warning signs indicating slow noving painting equi prent

i n operation.

PART 2 PRODUCTS

2.

1 PAVEMENT MARKI NGS

SECTI ON 02763 Page 2



Great Bridge - Road Repl acenent 4236208R

a. Type A shall conformto VDOT RBS Specification Section 231.
b. Type B shall conformto VDOT RBS Specification Section 246.

c. dass beads shall conformto VDOT RBS Specification Section 234.

2.2 RAlI SED RETRO REFLECTI VE MARKERS

Retro reflective markers shall conformto VDOT RBS Specification Section
235.

PART 3 PROCEDURES
Procedures shall conformto VDOT RBS Specification Section 704.03.

-- End of Section --
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SECTI ON 02770
CONCRETE S| DEWALKS AND CURBS AND GUTTERS
03/ 98
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO M 182 (1991) Burlap Cdoth Made from Jute or Kenaf

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31/ C 31M (1996) Making and Curing Concrete Test
Specinens in the Field

ASTM C 143 (1990a) Slunp of Hydraulic Cenent Concrete

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1997) Sanpling Freshly M xed Concrete

ASTM C 173 (1996) Air Content of Freshly M xed
Concrete by the Volunetric Method

ASTM C 231 (1997) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM D 3405 (1996) Joint Seal ants, Hot-Applied, for

Concrete and Asphalt Pavenents

VI RA NI A DEPARTMENT OF TRANSPORTATI ON (VDOQT)

VDOT RBS (1994) January, Road and Bridge
Specifications, and all suppl enents
t her et o.

CI TY OF CHESAPEAKE
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PFM Public Facilities Manual Vol I, Il & I11

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Field Quality Control; FIO
Copies of all test reports within 24 hours of conpletion of the test.
SD- 18 Records
Concrete; GA

Copies of certified delivery tickets for all concrete used in the
construction.

1.3  WEATHER LI M TATI ONS
1.3.1 Pl aci ng During Cold Wat her

Concrete placenent shall not take place when the air tenperature reaches

40 degrees F and is falling, or is already below that point. Placenent may
begin when the air tenperature reaches 35 degrees F and is rising, or is
al ready above 40 degrees F. Provisions shall be made to protect the
concrete fromfreezing during the specified curing period. |f necessary to
pl ace concrete when the tenperature of the air, aggregates, or water is

bel ow 35 degrees F, placenent and protection shall be approved in witing.
Approval will be contingent upon full conformance with the follow ng

provi sions. The underlying material shall be prepared and protected so
that it is entirely free of frost when the concrete is deposited. M Xing
wat er and aggregates shall be heated as necessary to result in the
tenperature of the in-place concrete being between 50 and 85 degrees F

Met hods and equi prrent for heating shall be approved. The aggregates shal
be free of ice, snow, and frozen | unps before entering the mxer. Covering
and ot her nmeans shall be provided for nmaintaining the concrete at a
tenperature of at least 50 degrees F for not |ess than 72 hours after

pl acing, and at a tenperature above freezing for the remainder of the
curing period.

1.3.2 Pl aci ng Duri ng Warm Weat her

The tenperature of the concrete as placed shall not exceed 85 degrees F
except where an approved retarder is used. The mxing water and/or
aggregates shall be cooled, if necessary, to maintain a satisfactory

pl aci ng tenperature. The placing tenperature shall not exceed 95 degrees F
at any tine.
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1.4 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.4.1 CGeneral Requirenents

Pl ant, equi prment, nachines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at all
tinmes. The equi pnent shall have the capability of producing the required
product, mneeting grade controls, thickness control and snoot hness

requi renents as specified. Use of the equipnent shall be discontinued if
it produces unsatisfactory results. The Contracting Oficer shall have
access at all tinmes to the plant and equi pnent to ensure proper operation
and conpliance with specifications.

1.4.2 Slip Form Equi prent
Slip formpaver or curb form ng machine, will be approved based on trial
use on the job and shall be self-propelled, automatically controll ed,
crawl er nounted, and capabl e of spreading, consolidating, and shaping the
pl astic concrete to the desired cross section in 1 pass.

PART 2 PRODUCTS

2.1 CONCRETE
Concrete shall conformto the applicable requirenents of Section 03300
CAST- | N- PLACE STRUCTURAL CONCRETE except as ot herw se specified. Concrete
shal | have a m ni nrum conpressive strength of 3500 psi at 28 days. Maxi mum
size of aggregate shall be 1-1/2 inches. Concrete shall be Cass A-3 air
entrai ned concrete as per VDOT RBS Section 217 and in accordance with
AASHTO M 85 and AASHTO M 154 for air entraining concrete adm xtures.

2.1.1 Ai r Cont ent

M xtures shall have air content by volunme of concrete of 5 to 7 percent,
based on nmeasurenments nmade i mredi ately after di scharge fromthe m xer.

2.1.2 Slunp

The concrete slunp shall be 2 inches plus or minus 1 inch where determ ned
in accordance with ASTM C 143.

2.1.3 Rei nf or cenent St eel

Rei nforcing steel shall be Grade 40 or 60 and conformto VDOT RBS Section
223.

2.2 CONCRETE CURI NG MATERI ALS
2.2.1 | npervi ous Sheet Materials

| mpervi ous sheet materials shall conformto ASTM C 171, type optional,
except that polyethylene film if used, shall be white opaque.
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2.2.2 Burl ap
Burl ap shall conformto AASHTO M 182.
2.2.3 Curing Materi al

Curing naterial shall consist of waterproof paper, polyethylene sheeting,
liquid nenbrane seal or water in accordance with VDOT RBS Section 220.02.

2.3 CONCRETE PROTECTI ON MATERI ALS

Concrete protection naterials shall be a |inseed oil mxture of equa

parts, by volune, of linseed oil and either mneral spirits, naphtha, or
turpentine. At the option of the contractor, conmmercially prepared |inseed
oil mxtures, fornulated specifically for application to concrete to
provi de protection against the action of deicing chem cals may be used,
except that enulsified m xtures are not acceptabl e.

2.4 JO NT FI LLER STRI PS
2.4.1 Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed
fi berboard.

2.4.2 Expansi on Joint Filler
Expansion joint filler, shall conformto VDOT RBS Section 212.
2.5 JO NT SEALANTS
2.5.1 Joi nt Seal ant, Col d- Applied
Joi nt seal ant, cold-applied shall conformto ASTM C 920.
2.5.2 Joint Seal ant, Hot-Poured
Joi nt seal ant, hot-poured shall conformto ASTM D 3405.
2.6 FORM WORK

Form work shall be designed and constructed to ensure that the finished
concrete will conformaccurately to the indicated di nensions, |ines, and

el evations, and within the tolerances specified. Forns shall be of wood or
steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete. Wod forns shall be surfaced pl ank
2 inches nom nal thickness, straight and free fromwarp, tw st, |oose
knots, splits or other defects. Wod forns shall have a nom nal |ength of
10 feet. Radius bends may be formed with 3/4 inch boards, lamnated to
the required thickness. Steel forms shall be channel-forned sections with
a flat top surface and with wel ded braces at each end and at not |ess than
two internediate points. Ends of steel forns shall be interlocking and
self-aligning. Steel fornms shall include flexible forns for radius

form ng, corner forns, formspreaders, and fillers. Steel forns shall have
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a nomnal length of 10 feet with a mnimum of 3 wel ded stake pockets per
form Stake pins shall be solid steel rods with chanfered heads and
pointed tips designed for use with steel forns.

2.6.1 Si dewal k For s

Si dewal k forns shall be of a height equal to the full depth of the finished
si dewal k.

2.6.2 Curb and Gutter Forns

Curb and gutter outside forms shall have a height equal to the full depth
of the curb or gutter. The inside formof curb shall have batter as

i ndi cated and shall be securely fastened to and supported by the outside
form Rigid forns shall be provided for curb returns, except that benders
or thin plank forns nay be used for curb or curb returns with a radius of
10 feet or nore, where grade changes occur in the return, or where the
central angle is such that arigid formwith a central angle of 90 degrees
cannot be used. Back forns for curb returns may be made of 1-1/2 inch
benders, for the full height of the curb, cleated together. 1In lieu of
inside forns for curbs, a curb "nule" may be used for form ng and finishing
this surface, provided the results are approved.

PART 3 EXECUTI ON

Curb, curb & gutter, and sidewal ks nmust be constructed in accordance with
t he applicable VDOT RBS standards, the standards of the City of
Chesapeake's Public Facilities Manual (PFM and in accordance with the
construction plans.

3.1 SUBGRADE PREPARATI ON
The subgrade shall be constructed to the specified grade and cross section
prior to concrete placenent. Subgrade shall be placed and conpacted in
conformance with Section 02225.

3.1.1 Si dewal k Subgr ade

The subgrade shall be tested for grade and cross section with a tenplate
extending the full width of the sidewal k and supported between side forns.

3.1.2 Curb and Gutter Subgrade
The subgrade shall be tested for grade and cross section by neans of a
tenpl ate extending the full width of the curb and gutter. The subgrade
shall be of materials equal in bearing quality to the subgrade under the
adj acent pavenent.

3.1.3 Mai nt enance of Subgrade
The subgrade shall be naintained in a snooth, conpacted condition in

conformity with the required section and established grade until the
concrete is placed. The subgrade shall be in a nobist condition when
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concrete is placed. The subgrade shall be prepared and protected to
produce a subgrade free fromfrost when the concrete is deposited.

3.2 FORM SETTI NG

Fornms shall be set to the indicated alignnent, grade and di nmensions. Forns
shall be held rigidly in place by a mninumof 3 stakes per form placed at
intervals not to exceed 4 feet. Corners, deep sections, and radius bends
shal | have additional stakes and braces, as required. C anps, spreaders,
and braces shall be used where required to ensure rigidity in the forns.
Fornms shall be removed without injuring the concrete. Bars or heavy tools
shal | not be used against the concrete in renoving the forms. Any concrete
found defective after formrenoval shall be pronmptly and satisfactorily
repaired. Forns shall be cleaned and coated with formoil each tine before
concrete is placed. Wod forns may, instead, be thoroughly wetted with

wat er before concrete is placed, except that with probable freezing
tenperatures, oiling is mandatory.

3.2.1 Si dewal ks

Fornms for sidewal ks shall be set with the upper edge true to line and grade
with an allowable tolerance of 1/8 inch in any 10 foot |ong section

After forns are set, grade and alignment shall be checked with a 10 foot
strai ghtedge. Forns shall have a transverse slope of 1/4 inch per foot
with the | ow side adjacent to the roadway. Side forms shall not be renoved
for 12 hours after finishing has been conpl et ed.

3.2.2 Curbs and Gutters

The forms of the front of the curb shall be renpbved not |ess than 2 hours
nor nmore than 6 hours after the concrete has been placed. Forns back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. Gutter forns shall not be
renoved while the concrete is sufficiently plastic to slunp in any
direction.

3.3 S| DEWALK CONCRETE PLACEMENT AND FI NI SHI NG
3.3.1 For ned Si dewal ks

Concrete shall be placed in the forns in one layer. Wen consolidated and
fini shed, the sidewal ks shall be of the thickness indicated. After
concrete has been placed in the forns, a strike-off guided by side forns
shal |l be used to bring the surface to proper section to be conpacted. The
concrete shall be consolidated with an approved vibrator, and the surface
shall be finished to grade with a strike off.

3.3.2 Concrete Finishing

After straightedgi ng, when nost of the water sheen has di sappeared, and
just before the concrete hardens, the surface shall be finished with a wood
float or darby to a smooth and uniformy fine granular or sandy texture
free of waves, irregularities, or tool marks. A scored surface shall be
produced by brooming with a fiber-bristle brush in a direction transverse
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to that of the traffic, followed by edging.

a. The Contractor will prepare a sanple panel of the broomfinish for
approval by the Contracting O ficer that will establish the criteria
upon which all sidewal k finishes will match.

3.3.3 Edge and Joi nt Fi ni shing

Al slab edges, including those at forned joints, shall be finished with an
edger having a radius of 1/8 inch. Transverse joint shall be edged before
broom ng, and the brooming shall elimnate the flat surface left by the
surface face of the edger. Corners and edges which have crunbl ed and areas
which lack sufficient nortar for proper finishing shall be cleaned and
filled solidly with a properly proportioned nortar nixture and then

fini shed.

3.3.4 Surface and Thi ckness Tol er ances

Fi ni shed surfaces shall not vary nore than 5/16 inch fromthe testing edge
of a 10-foot straightedge. Perm ssible deficiency in section thickness
will be up to 1/4 inch

3.4 CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG
3.4.1 Fornmed Curb and Gutter

Concrete shall be placed to the section required in a single lift.
Consol i dati on shall be achi eved by using approved nechani cal vibrators.
Curve shaped gutters shall be finished with a standard curb "nul e".

3.4.2 Curb and Qutter Finishing

Approved slipforned curb and gutter machines nmay be used in |ieu of hand
pl acenent .

3.4.3 Concrete Finishing

Exposed surfaces shall be floated and finished with a snooth wood fl oat
until true to grade and section and uniformin texture. Floated surfaces
shall then be brushed with a fine-hair brush with |ongitudinal strokes.

The edges of the gutter and top of the curb shall be rounded wi th an edgi ng
tool to a radius of 1/2 inch. |Inmrediately after renoving the front curb
form the face of the curb shall be rubbed with a wood or concrete rubbing
bl ock and water until blem shes, form marks, and tool marks have been
removed. The front curb surface, while still wet, shall be brushed in the
sanme manner as the gutter and curb top. The top surface of gutter and
entrance shall be finished to grade with a wood fl oat.

3.4. 4 Joi nt Fini shing
Curb edges at forned joints shall be finished as indicated.

3.4.5 Surface and Thi ckness Tol er ances
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Fi ni shed surfaces shall not vary nore than 1/4 inch fromthe testing edge
of a 10-foot straightedge. Perm ssible deficiency in section thickness
will be up to 1/4 inch

3.5 SI DEWALK JO NTS

Si dewal k joints shall be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints shall be spaced at a di stance equa
to the sidewalk width or 5 feet on centers, whichever is |ess, and shal
be conti nuous across the slab. Longitudinal contraction joints shall be
constructed along the centerline of all sidewal ks 10 feet or nore in

wi dth. Transverse expansion joints shall be installed at sidewal k returns
and opposite expansion joints in adjoining curbs. Were the sidewalk is
not in contact with the curb, transverse expansion joints shall be
installed as indicated. Expansion joints shall be fornmed about structures
and features which project through or into the sidewal k pavenent, using
joint filler of the type, thickness, and wi dth indicated.

3.5.1 Si dewal k Contraction Joints

The contraction joints shall conformto the City of Chesapeake PFM
3.5.2 Si dewal k Expansi on Joints

Expansion joints shall conformto the City of Chesapeake PFM
3.5.3 Rei nforcenent Steel Pl acenent

Rei nforcement steel shall be accurately and securely fastened in place with
sui tabl e supports and ties before the concrete is placed.

3.6 CURB AND GUTTER JO NTS

Curb and gutter joints shall be constructed at right angles to the Iine of
curb and gutter.

3.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contraction
joints in abutting portland cement concrete pavenents and spaced so that
nonol i thic sections between curb returns will not be less than 5 feet nor
greater than 15 feet in length. Contraction joints shall be constructed
by nmeans of 1/8 inch thick separators and of a section confornming to the
cross section of the curb and gutter. Separators shall be renpved as soon
as practicable after concrete has set sufficiently to preserve the width
and shape of the joint and prior to finishing.

3.6.2 Expansi on Joints

Expansi on joints shall be fornmed by neans of preforned expansion joint
filler material cut and shaped to the cross section of curb and gutter
Expansi on joints shall be provided in curb and gutter directly opposite
expansi on joints of abutting portland cenent concrete pavenent, and shal
be of the sanme type and thickness as joints in the pavenent. \Were curb
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and gutter do not abut portland cenent concrete pavenent, expansion joints
at least 3/8 inch in width shall be provided at intervals not exceedi ng 50
feet. Expansion joints shall be provided in nonreinforced concrete gutter
at locations indicated. Expansion joints shall be sealed innmediately
followi ng curing of the concrete or as soon thereafter as weat her
conditions permt. Expansion joints and the top 1 inch depth of curb and
gutter contraction-joints shall be sealed with joint sealant. The joint
openi ng shall be thoroughly cleaned before the sealing material is placed.
Sealing material shall not be spilled on exposed surfaces of the concrete.
Concrete at the joint shall be surface dry and atnospheric and concrete
tenperatures shall be above 50 degrees F at the tinme of application of
joint sealing material. Excess material on exposed surfaces of the
concrete shall be renpved i medi ately and concrete surfaces cl eaned.

3.7 CURI NG AND PROTECTI ON
3.7. 1 CGeneral Requirenents

Concrete shall be protected against | oss of npisture and rapid tenperature
changes for at least 7 days fromthe beginning of the curing operation
Unhar dened concrete shall be protected fromrain and flowing water. All
equi pnment needed for adequate curing and protection of the concrete shal
be on hand and ready for use before actual concrete placenent begins.
Protection shall be provided as necessary to prevent cracking of the
paverment due to tenperature changes during the curing period.

3.7.1.1 Mat Met hod

The entire exposed surface shall be covered with 2 or nore |ayers of
burlap. Mats shall overlap each other at |east 6 inches.The nmat shall be
t horoughly wetted with water prior to placing on concrete surface and shal
be kept continuously in a saturated condition and in intinate contact with
concrete for not |ess than 7 days.

3.7.1.2 | mper vi ous Sheeting Met hod

The entire exposed surface shall be wetted with a fine spray of water and
then covered with inpervious sheeting material. Sheets shall be laid
directly on the concrete surface with the light-colored side up and

over| apped 12 inches when a continuous sheet is not used. The curing
medi um shall not be less than 18-inches w der than the concrete surface to
be cured, and shall be securely weighted down by heavy wood pl anks, or a
bank of npist earth placed along edges and laps in the sheets. Sheets
shal |l be satisfactorily repaired or replaced if torn or otherw se damaged
during curing. The curing mediumshall renmmin on the concrete surface to
be cured for not |less than 7 days.

3.7.1.3 Menmbrane Curing Met hod

A uni form coating of white-pignmented nenbrane-curing conpound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has di sappeared fromthe finished surface.
Formed surfaces shall be coated i mediately after the forns are renpoved and
in no case longer than 1 hour after the renpval of forns. Concrete shal
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not be allowed to dry before the application of the nenbrane. |If any
drying has occurred, the surface of the concrete shall be npistened with a
fine spray of water and the curing conpound applied as soon as the free

wat er di sappears. Curing conmpound shall be applied in two coats by

hand- operated pressure sprayers at a coverage of approximately 200 square
feet per gallon for the total of both coats. The second coat shall be
applied in a direction approximtely at right angles to the direction of
application of the first coat. The conpound shall forma uniform
continuous, coherent filmthat will not check, crack, or peel and shall be
free from pinholes or other inperfections. |f pinholes, abrasion, or other
di scontinuities exist, an additional coat shall be applied to the affected
areas within 30 minutes. Concrete surfaces that are subjected to heavy
rainfall within 3 hours after the curing compound has been applied shall be
resprayed by the nmethod and at the coverage specified above. Areas where
the curing compound i s damaged by subsequent construction operations within
the curing period shall be resprayed. Necessary precautions shall be taken
to insure that the concrete is properly cured at sawed joints, and that no
curing conpound enters the joints. The top of the joint opening and the
joint groove at exposed edges shall be tightly seal ed before the concrete
in the region of the joint is resprayed with curing conpound. The nethod
used for sealing the joint groove shall prevent |oss of nmoisture fromthe
joint during the entire specified curing period. Approved standby
facilities for curing concrete pavenent shall be provided at a |ocation
accessible to the jobsite for use in the event of mechanical failure of the
sprayi ng equi pnent or other conditions that m ght prevent correct
application of the menbrane-curing conpound at the proper tinme. Concrete
surfaces to which nmenbrane-curing conpounds have been applied shall be
adequately protected during the entire curing period from pedestrian and
vehicular traffic, except as required for joint-sawi ng operations and
surface tests, and from any ot her possible damage to the continuity of the
nmenbr ane.

3.7.2 Backfilling
After curing, debris shall be renobved and the area adjoining the concrete
shal | be backfilled, graded, and conpacted to conformto the surrounding
area in accordance with lines and grades i ndi cat ed.

3.7.3 Prot ection

Conpl eted concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and clean concrete discol ored
during construction. Concrete that is danmaged shall be renoved and
reconstructed for the entire | ength between regularly schedul ed joints.
Ref i ni shing the danaged portion will not be acceptable. Renpved danaged
portions shall be di sposed of as directed.

3.7. 4 Protective Coating

Protective coating of linseed oil nixture shall be applied to the
exposed-to-vi ew concrete surface.

3.7.4.1 Application
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Curing and backfilling operation shall be conpleted prior to applying two
coats of protective coating. Concrete shall be surface dry and cl ean

bef ore each application. Coverage shall be by spray application at not
nore than 50 square yards per gallon for first application and not nore
than 70 square yards per gallon for second application, except that the
nunber of applications and coverage for each application for commercially
prepared m xture shall be in accordance with the nanufacturer's
instructions. Coated surfaces shall be protected from vehi cul ar and
pedestrian traffic until dry.

3.7.4.2 Precauti ons

Protective coating shall not be heated by direct application of flanme or
el ectrical heaters and shall be protected from exposure to open flane,
sparks, and fire adjacent to open containers or applicators. Material
shall not be applied at anmbient or nmaterial tenperatures |ower than 50
degrees F.

3.8 FI ELD QUALI TY CONTROL
3.8.1 CGeneral Requirenents

The Contractor shall performthe inspection and tests described and neet
the specified requirenments for inspection details and frequency of testing.

Based upon the results of these inspections and tests, the Contractor
shal |l take the action and submt reports as required bel ow, and any
additional tests to insure that the requirenents of these specifications
are met.

3.8.2 Concrete Testing
3.8.2.1 Strength Testing

The Contractor shall provide nolded concrete specinmens for strength tests.
Sanpl es of concrete placed each day shall be taken not |ess than once a day
nor |less than once for every 250 cubic yards of concrete. The sanples for
strength tests shall be taken in accordance with ASTM C 172. Cylinders for
acceptance shall be nolded in conformance with ASTM C 31/ C 31M by an
approved testing | aboratory. Each strength test result shall be the
average of 2 test cylinders fromthe sane concrete sanple tested at 28
days, unl ess otherw se specified or approved. Concrete specified on the
basi s of conpressive strength will be considered satisfactory if the
averages of all sets of three consecutive strength test results equal or
exceed the specified strength, and no individual strength test result falls
bel ow the specified strength by nore than 500 psi.

3.8.2.2 Ai r Content

Air content shall be determ ned in accordance with ASTM C 173 or ASTM C 231.
ASTM C 231 shall be used with concretes and nortars made with relatively
dense natural aggregates. Two tests for air content shall be nmade on
randonmy sel ected batches of each class of concrete placed during each
shift. Additional tests shall be nade when excessive variation in concrete
workability is reported by the placing foreman or the Governnent inspector
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If results are out of tolerance, the placing foreman shall be notified and
he shall take appropriate action to have the air content corrected at the
plant. Additional tests for air content will be perfornmed on each
truckl oad of material until such time as the air content is within the
t ol erance specified.

3.8.2.3 Sl unp Test

Two slunp tests shall be nmade on random y sel ected batches of each class of
concrete for every 250 cubic yards, or fraction thereof, of concrete

pl aced during each shift. Additional tests shall be perforned when
excessive variation in the workability of the concrete is noted or when
excessive crunbling or slunping is noted al ong the edges of slip-forned
concrete.

3.8.3 Thi ckness Eval uati on

The antici pated thickness of the concrete shall be determ ned prior to

pl acenent by passing a tenplate through the forned section or by neasuring

the depth of opening of the extrusion tenplate of the curb form ng nmachine.
If aslip formpaver is used for sidewal k pl acenent, the subgrade shall be

true to grade prior to concrete placenent and the thickness will be

det erm ned by neasuring each edge of the conpleted slab

3.8.4 Surface Eval uation

The finished surface of each category of the conpleted work shall be
uniformin color and free of bleni shes and formor tool marks.

3.9 SURFACE DEFI Cl ENCI ES AND CORRECTI ONS
3.9.1 Thi ckness Defici ency

When neasurenents indicate that the conpl eted concrete section is deficient
in thickness by nore than 1/4 inch the deficient section will be renpved,
bet ween regul arly schedul ed joints, and repl aced.

3.9.2 H gh Areas

In areas not neeting surface snoothness and plan grade requirenments, high
areas shall be reduced either by rubbing the freshly finished concrete with
car borundum brick and water when the concrete is |less than 36 hours old or
by grinding the hardened concrete with an approved surface grindi ng machi ne
after the concrete is 36 hours old or nore. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 1/4 inch
Paverment areas requiring grade or surface snmoothness corrections in

excess of the limts specified above shall be renobved and repl aced.

3.9.3 Appear ance
Exposed surfaces of the finished work will be inspected by the Governnent

and any deficiencies in appearance will be identified. Areas which exhibit
excessi ve cracking, discoloration, formmarks, or tool marks or which are

SECTI ON 02770 Page 12



Great Bridge - Road Repl acenent 4236208R
ot herwi se inconsistent with the overall appearances of the work shall be
renoved and repl aced.

-- End of Section --
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SECTI ON 02935
TURF
03/ 98

PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACRI CULTURAL MARKETI NG SERVI CE ( AMB)

ANMS- 01 (Anended thru: Aug 1988) Federal Seed Act
Regul ations (Part 201-202)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2607 (1969) Peats, Mdsses, Hunus, and Rel ated
Product s

COWWERCI AL | TEM DESCRI PTI ONS ( CI D)
CID A-A-1909 (Basic; Notice 1) Fertilizer
1.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Manuf acturer's Literature; FIO
Manuf acturer's literature di scussing physical characteristics, application
and installation instructions for erosion control nmaterial, and for
chemical treatnent material.
SD- 07 Schedul es
Equi pnent List; FIO
A list of proposed pesticide application, seeding and mul chi ng equi pnent to
be used in performance of turfing operation, including descriptive data and
calibration tests.

SD- 08 Statenents

Delivery; GA
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Del i very schedul e, at least 10 days prior to the intended date of the first
del i very.

Application of Pesticide; GA
Pesticide treatnent plan with proposed sequence of pesticide treatnment
work. The pesticide trade nane, chem cal conposition, fornulation
concentration, application rate of active ingredients and nethod of
application for all nmaterials; and the nane and state |icense nunber of the
state certified applicator shall be included.

Mai nt enance Report; FIO
Witten record of maintenance work perfornmed.

Turf Establishnment Period; FlO
Witten calendar tinme period for the turf establishnent period. When there
is nore than one turf establishnent period, the boundaries of the turfed
area covered for each period shall be descri bed.

SD- 13 Certificates

Certificates of conpliance certifying that materials nmeet the requirenents
specified, prior to the delivery of materials. Certified copies of the
reports for the following nmaterials shall be included:

Seed; GA
For m xture, percent pure live seed, mninmum percent germnation and hard
seed, naxinmum percent weed seed content, date tested and state
certification.

Fertilizer; GA
For chem cal analysis, conposition percent.

Agricul tural Linestone; GA
For cal ci um carbonate equi val ent and si eve anal ysi s.

Peat; GA.
For conpliance with ASTM D 2607.

Pesticide Material; GA
For EPA registration nunber and regi stered uses.

Topsoi | ; GA

For pH, particle size, chenical analysis and nmechani cal anal ysis.
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1

3 SOURCE | NSPECTI ONS

Sod material will be subject to inspection by the Contracting Oficer at
the growing site.

.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
4.1 Del i very

.4.1.1 Topsoi

A soil test shall be provided for topsoil delivered to the site.

.4.1.2 Soi | Amendnent s

Soi | amendnments shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chenmical analysis. |In lieu of

contai ners, soil amendnents nay be furnished in bulk. A chenmical analysis
shal | be provided for bulk deliveries.

.4.1.3 Pesti ci de

Pesticide nmaterial shall be delivered to the site in the original, unopened
contai ners bearing legible |abels indicating the Environnmental Protection
Agency (EPA) registration number and the manufacturer's registered uses.

. 4.2 | nspection

Seed shall be inspected upon arrival at the job site by the Contracting
Oficer for conformty to type and quality in accordance w th paragraph
MATERI ALS. O her naterials shall be inspected for neeting specified

requi renents and unacceptable materials shall be renmoved fromthe job site.

.4.3 St or age

Materials shall be stored in areas designated by the Contracting Oficer
Seed, linme and fertilizer shall be stored in cool, dry locations away from
contam nants. Chemical treatnment materials shall not be stored with other
| andscape nateri al s.

4.4 Handl i ng

.4.4.1 Materi al s

Except for bulk deliveries, materials shall not be dropped or dunped from
vehi cl es.

PART 2 PRODUCTS

2.

2.

2.

1 MATERI ALS

1.1 Seed

1.1.1 Seed Cl assification
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State-certified seed of the | atest season's crop shall be provided in
original seal ed packages bearing the producer's guaranteed analysis for
percentages of mxture, purity, germnation, hard seed, weed seed content,
and inert material. Labels shall be in conformance with AMS-01 and
applicabl e state seed | aws.

2.1.1.2 Seed M xtures
Seed m xtures shall be as indicated on the contract draw ngs.
2.1.1.3 Quality

Weed seed shall not exceed 1 percent by weight of the total mxture. Wet,
nol dy, or otherw se damaged seed shall be rejected.

2.1.1.3 Tenporary Seed

The tenporary seed for erosion control shall be as indicated on the
contract draw ngs.

2.1.1.4 Seed M xi ng

The field mxing of seed shall be perforned on site in the presence of the
Contracting O ficer.

2.1.2 Topsoi
2.1.2.1 Topsoi|l Materials

Topsoi|l shall be natural, friable, |oamtopsoil possessing the
characteristics of representative soils in the vicinity that produce heavy
grow hs of crops, grass, or other vegetation, and shall be obtained from
naturally well drained areas. The topsoil shall be free from subsoil, clay
| unps, brush, objectionable weeds, and other litter, and shall be free from
stones, stunps, and ot her objects larger than one-half inch in dianeter,
fromroots and toxic substances, and fromany other material or substance
that mght be harnful to plant growth or to be a hindrance to grading,

pl anti ng, and nmi nt enance operati ons.

2.1.3.2 Exi sting Topsoi

Exi sting topsoil on the project site, providing it nmeets the aforenentioned
characteristics, shall be stripped to the depth indicated and stockpiled on
the site in accordance with Section 02210 GRADI NG, and anmended by the
addition of line as a pH adjuster at the rate necessary to bring the soi

pH within a range of 6.2 to 7.0.

2.1.3.3 Addi tional Topsoi

Addi tional topsoil, if required beyond that available fromstripping
operations, shall be a natural, friable soil representative of productive
soils in the vicinity. It shall be obtained fromwell-drai ned borrow

areas, provided by the Contractor, and shall be free of any adnmi xture of
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subsoil, foreign matter, objects |larger than one inch in any di nension
toxi ¢ substances, and any material or substance that nay be harnful to
plant growth. The pH range shall be 6.2 to 7.0. Topsoil that does not
neet this pH range shall be amended by the addition of pH adjusters, at a
rate recommended based on soil tests. Oganic content shall be 3 to 5
percent.

2.1.3 Soi | Amendnent s

Soi | amendments shall consist of line, fertilizer, organic soil amendnents
and soil conditioners neeting the follow ng requirenents.

2.1.3.1 Li ne

Linme shall be agricultural |imestone and shall have a m ni mum cal ci um

car bonat e equi val ent of 90 percent and shall be ground to such a fineness
that at |east 90 percent will pass a 10-nesh sieve and at |east 50 percent
will pass a 60-nmesh sieve.

2.1.3.2 Fertilizer

Fertilizer shall be comercial grade, free flowing, uniformin conposition
and conformng to CID A-A-1909. G anular Fertilizer: As reconmended by
the soil test.

2.1.4.3 Organi ¢ Soil Amendnents

a. Peat: Hypnum noss peat or Peat hunus derived froma bog,
swanpl and or nmarsh shall conformto ASTM D 2607

b. Sand: Cdean, free of toxic materials; 95 percent by weight shal
pass a No. 10 sieve and 10 percent by weight shall pass a No.
16 sieve.

c. Deconposed Wod Derivatives: Gound bark, sawdust, or other wood
waste material free of stones, sticks, soil, and toxic substances
harnful to plants, stabilized with nitrogen and having the
foll owi ng properties:

Particle Size: M ninmm percent by wei ght passing:

Si eve Size Per cent
No. 4 95
No. 4 80
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Ni trogent Content: M ninum percent based on dry weight:
Mat eri al Per cent
Redwood Sawdust

Fir Sawdust
Fir or Pine Bark

oo
o~

2.1.5 Mul ch
Mul ch shall be free fromweeds, nold, and other deleterious materials.
2.1. 4 Straw
Straw shall be stalks fromoats, wheat, rye, barley, or rice furnished
in air-dry condition and with a consistency for placing with conmerci a
nmul ch- bl owi ng equi pnent .
2.1.5 Hay
Hay shall be native hay, sudan-grass hay, broomsedge hay, or other
her baceous nmowi ngs furnished in an air-dry condition suitable for placing
wi th comercial nul ch-bl owi ng equi pnent.
2.1.6 Wyod Cel | ul ose Fi ber
Wbod cel |l ul ose fiber shall not contain any growh or germ nation-inhibiting
factors and shall be dyed an appropriate color to facilitate visua
netering during application. Conposition on air-dry weight basis: 9 to 15
percent noisture, pHrange from4.5 to 6.0.

2.1.7 Wbod Chi ps

Wbod chi ps shall be chips or shredded bark with maxi num particle size of
3/16 inch.

2.1.5.5 Paper Fi ber Ml ch

Paper fiber mulch shall be recycled news print that is shredded for the
pur pose of mul chi ng seed.

2.1.8 \Vater
Water shall not contain elenments toxic to plant life.

2.1.9 Pesti ci de
Pesticide shall be insecticide, herbicide, fungicide, nenatocide,
rodenticide and mticide. For the purpose of this specification, soi

fum gant shall have the same requirenents as a pesticide. The pesticide
material shall be EPA regi stered and approved insecticide, herbicide,

SECTI ON 02935 Page 6



Great Bridge - Road Repl acenent 4236208R

fungi cide, nematocide, rodenticide, mticide, and soil fum gant.
2.1.10 Erosi on Control Materi al
Soi |l erosion control shall conformto the follow ng:
2.1.10.1 Soi |l Erosion Control Bl anket
Machi ne produced mat of wood excel sior formed froma web of interlocking
wood fibers, covered on one side with either knitted straw bl anket-1ike nat
construction, covered with biodegradable plastic nmesh, or interwoven
bi odegradabl e thread, plastic netting or twi sted kraft paper cord netting.
2.1.10.2 Soil Erosion Control Fabric
Knitted construction of polypropylene yarn with uni form mesh openings 3/4
to 1 inch square with strips of biodegradable paper. Filler paper strips
shall last 6 to 8 nonths.

2.1.10.3 Soi |l Erosion Control Net

Heavy, twi sted jute nesh wei ghing approxi matel yl.22 pounds per |inear yard
and 4 feet wide with nesh openings of approximately 1 inch square.

2.1.10.4 Soi |l Erosion Control Chem cals

Hi gh- pol ymer synthetic resin or cold-water enul sion of selected petrol eum
resins.

2.1.10.5 Hydrophilic Coll oids
Hydrophilic colloids shall be physiologically harm ess to plant and ani nmal
life, without phytotoxic agents. Colloids shall be naturally occurring,
silicate powder based, and shall forma water insoluble nmenbrane after
curing. Colloids nmust resist nold growth.

2.1.10.6 Anchor s
Erosi on control anchor nmaterial shall be as recommended by the manufacturer.

PART 3 EXECUTI ON

3.1 SEEDI NG TI MES AND CONDI Tl ONS

3.1.1 Seedi ng Ti ne

Seed shall be sown from1 Mar to 1 May for spring planting and from 1 Sep
to 15 Cct for fall planting.

3.1.2 Turfing Conditions
Turf operations shall be perfornmed only during periods when beneficia

results can be obtai ned. Wen drought, excessive npisture or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
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When special conditions warrant a variance to the turf operations,
proposed tinmes shall be submtted to and approved by the Contracting
Oficer.

3.1.3 Areas To be Treated
Areas to be treated shall include the follow ng:
a. Al ground areas disturbed during the course of construction
and within the Iinmts of the contract shall be topsoiled, tilled,
limed, fertilized, seeded, and nul ched.
b. Areas to be seeded are indicated on the draw ngs.
3.2 SI TE PREPARATI ON
3.2.1 Gradi ng
The Contracting O ficer shall verify that finished grades are as indicated

on drawi ngs, and the placing of topsoil and the snoboth gradi ng has been
conpl eted in accordance with Section 02210 GRADI NG

3.2.2 Application of Soil Amendnents
3.2.2.1 Soi |l Test

A soil test shall be performed for pH, chenmical analysis and nmechanica
anal ysis to establish the quantities and type of soil amendnents required
to neet local growing conditions for the type and variety of turf specified.

3.2.2.2 Li me

Linme shall be applied at the rate recomended by the soil test. Line shal
be incorporated into the soil to a mninumdepth of 4 inches or nay be
i ncorporated as part of the tillage operation

3.2.2.3 Fertilizer

Fertilizer shall be applied at the rate reconmended by the soil test.
Fertilizer shall be incorporated into the soil to a mnimmdepth of 4
i nches and may be incorporated as part of the tillage or hydroseedi ng
operation.

3.2.3 Till age
3.2.3.1 M ni num Dept h

Soil on slopes gentler than 3-horizontal -to-1-vertical shall be tilled to a
m ni mum depth of 4 inches. On slopes between 3-horizontal -to-1-vertica
and 1-horizontal-to-1 vertical, the soil shall be tilled to a m ninum depth
of 2 inches by scarifying with heavy rakes, or other nethod. Rototillers
shal | be used where soil conditions and | ength of slope permt. On slopes
1-horizontal -to-1 vertical and steeper, no tillage is required.
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3.2. 4 Fi ni shed Gradi ng
3.2.4.1 Pl aci ng Topsoi

Topsoi|l shall be distributed uniformy and spread evenly to an average

t hi ckness of three inches, with a mnimumthickness of two inches. Topsoi
shal |l be spread so that planting can proceed with little additional soi
preparation or additional tillage. Surface irregularities resulting from
topsoiling or other operations shall be |eveled to prevent depressions.
Grade shall be adjusted to assure that planted grade will be one inch bel ow
adj oi ni ng grade of any surfaced area. Topsoil shall not be placed when the
subgrade is frozen, excessively wet, extrenely dry, excessively conpacted,
or in a condition detrimental to the proposed planting or grading. Soi
conpacted by construction equi pment or soil on conpacted cut slopes of
grades shall be pulverized to a mninumdepth of two inches by disking or

pl owi ng before applying topsoil

3.2.4.2 Preparation

Turf areas shall be filled as needed or have surplus soil renoved to attain
the finished grade. Drainage patterns shall be naintained as indicated on
drawi ngs. Turf areas conpacted by constructi on operations shall be
conpletely pulverized by tillage. Soil used for repair of erosion or grade
deficiencies shall conformto topsoil requirements specified in Section
02210 GRADING. Finished grade shall be 1 inch below the adjoining grade
of any surfaced area. New surfaces shall be blended to existing areas.

3.2.4.3 Field Area Debris

Field areas shall have debris and stones larger than 3 inches in any
di nensi on renoved fromthe surface

3.2.4.4 Prot ection

Fi ni shed graded areas shall be protected from damage by vehicul ar or
pedestrian traffic and erosion

3.3 SEEDI NG
3.3.1 Cener a

Prior to seeding, any previously prepared seedbed areas conpacted or
damaged by interimrain, traffic or other cause, shall be reworked to
restore the ground condition previously specified. Seeding operations
shal |l not take place when the wind velocity will prevent uniform seed
di stribution.

3.3.2 Equi pnent Cali bration

The equi pnent to be used and the nmethods of turfing shall be subject to the
i nspection and approval of the Contracting O ficer prior to comencenent of
turfing operations. |Inmediately prior to the conmencenent of turfing
operations, the Contractor shall conduct turfing equi pnent calibration
tests in the presence of the Contracting O ficer.
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3.3.3 Appl yi ng Seed
3.3.3.1 Br oadcast Seedi ng

Seed shall be unifornmly broadcast at the rate of 4 pounds per 1000 square
feet using broadcast seeders. Half of seed shall be broadcast in one
direction, and the renmminder at right angles to the first direction. Seed
shal |l be covered to an average depth of 1/4 inch by disk harrow, steel mat
drag, cultipacker, or other approved device.

3.3.3.2 Rol I'i ng

I mredi ately after seeding, except for slopes 3-horizontal-to-1 vertical and
greater, the entire area shall be firmed with a roller not exceeding 90
pounds for each foot of roller width. Areas seeded with seed drills

equi pped with rollers shall not be rolled.

3.3.4 Hydr oseedi ng

Seed and fertilizer shall be added to water and thoroughly m xed at the
rates specified. Wod cellulose fiber nulch shall be added at the rates
recommended by the manufacturer after the seed, fertilizer and water have
been t horoughly m xed, to produce a honmbgeneous slurry. Slurry shall be
uniformy applied under pressure over the entire area. The hydroseeded
area shall not be rolled.

3.3.5 Mul ch

3.3.5.1 Straw or Hay Ml ch
Straw or hay nmulch shall be spread uniformy at the rate of 2 tons per
acre. Milch shall be spread by hand, bl ower-type nmul ch spreader or other
approved nethod. Ml ching shall be started on the wi ndward side of
relatively flat areas or on the upper part of a steep slope and conti nued

uniformy until the area is covered. The mulch shall not be bunched. All
seeded areas shall be nulched on the sane day as the seeding.

3.3.5.2 Mechani cal | y Anchori ng
| mredi ately follow ng spreading, the nulch shall be anchored to the soil by
a V-type-wheel |and packer, a scalloped-disk |and packer designed to force
mul ch into the soil surface, or other suitable equipnent.

3.3.5.3 Non- Asphal tic Tackifier
Hydrophilic colloid shall be applied at rate recomended by nanufacturer
Apply with hydraulic equipnent suitable for mxing and appl ying uniform
m xture of tackifier.

3.3.5.4 Wod Cellul ose Fiber
Wbod cel lul ose fiber nmulch for use with the hydraulic application of seed

and fertilizer shall be applied as part of the hydroseedi ng operation
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3.3.6 Wat er

Watering shall be started within 7 days after conpleting the seeded area.
Water shall be applied at a rate sufficient to ensure nmoist soil conditions
to a mninumdepth of 1 inch. Run-off and puddling shall be prevented.

3.4 ERCSI ON CONTROL
3.4.1 Erosi on Control WNMateri al

Erosion control material, where indicated or required, shall be installed
in accordance with nmanufacturer's instructions. Placenment of the erosion
control material shall be acconplished without damage to installed naterial
or without deviation to finished grade.

3.4.2 Tenporary Turf Cover
3.4.2.1 Gener a

When there are contract delays in the turfing operation or a quick cover is
required to prevent erosion, the areas designated for turf shall be seeded
with a tenporary seed as directed by the Contracting Oficer

3.4.2.2 Application

When no other turfing materials have been applied, the quantity of one half
of the required soil anendnents shall be applied and the area tilled in
accordance with paragraph SI TE PREPARATI ON. Seed shall be unifornmy
broadcast and applied at the rate of 2.5 pounds per 1000 square feet. The
area shall be watered as required.

3.5  APPLI CATI ON OF PESTI Cl DE

When pesticide beconmes necessary to renove a pest or di sease, a state-
certified applicator shall apply required pesticides in accordance with EPA
| abel restrictions and recommendati ons. Hydraulic equi pment shall be
provided for the liquid application of pesticides with a |eak-proof tank
positive agitation nethods, controlled application pressure and netering
gauges. A pesticide plan shall be provided to the Contracting O ficer as
stated i n paragraph SUBM TTALS.

3.6 RESTORATI ON AND CLEAN UP

3.6.1 Restoration
Existing turf areas, pavenents and facilities that have been danmaged from
the turfing operation shall be restored to original condition at
Contractor's expense.

3.6.2 Cean Up
Excess and waste material shall be renpved fromthe planting operation and

shal | be di sposed of off the site. Adjacent paved areas shall be cl eaned.
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3.7 PROTECTI ON OF TURFED AREAS

I mredi ately after turfing, the area shall be protected against traffic or
ot her use by erecting barricades and providing signage as required, or as
directed by the Contracting Oficer

3.8 TURF ESTABLI SHVENT PERI CD
3.8.1 Commencenent

The Turf Establishment Period for establishing a healthy stand of turf
shal |l begin on the first day of work under this contract and shall end
three (3) nonths after the |ast day of turfing operations required by this
contract. Witten calendar tine period shall be furnished to the
Contracting O ficer for the Turf Establishment Period. Wen there is nore
than one turf establishnent period, describe the boundaries of the turfed
area covered for each period.

3.8.2 Satisfactory Stand of Turf
3.8.2.1 Seeded Area

a. Field Area: A satisfactory stand of turf fromthe seeding
operation for a field area is defined as a m ninumof 10 grass
pl ants per square foot. The total bare spots shall not exceed 2
percent of the total seeded area.

3.8.3 Mai nt enance During Establishment Period
3.8.3.1 Gener a

Mai nt enance of the turfed areas shall include eradicating weeds,

eradi cating insects and di seases, protecting enbanknents and ditches from
erosion, maintaining erosion control materials and nulch, protecting turfed
areas fromtraffic, nowing, watering, and post-fertilization

3.8.3.2 Mowi ng

a. Field Areas: Field areas shall be nowed once during the season to
a mni num hei ght of 3-1/2 inches.

3.8.3.3 Wat eri ng
Watering shall be at intervals to obtain a noist soil condition to a
m ni mum depth of 1 inch. Frequency of watering and quantity of water
shal |l be adjusted in accordance with the growth of the turf. Run-off,
puddling and wilting shall be prevented.

3.8.3.4 Post-Fertilization

Nitrogen carrier fertilizer shall be applied at the rate of 0.5 pounds per
1000 square feet after the first nonth and again in 3 nonths. The
application shall be timed prior to the advent of w nter dornmancy and shal
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avoi d excessively high nitrogen |evels.
3.8.3.5 Pesti ci de

Treatment for di sease or pest shall be in accordance with paragraph
APPLI CATI ON OF PESTI Cl DE

3.8.3.6 Repai r

The Contractor shall re-establish as specified herein, eroded, damaged or
barren areas. Milch shall also be repaired or replaced as required.

3.8.3.7 Mai nt enance Report

A witten record shall be furnished to the Contracting Oficer of the
mai nt enance wor k perforned.

3.9 FI NAL ACCEPTANCE

3.9.1 Prelimnary |nspection
Prior to the conpletion of the Turf Establishnment Period, a prelimnary
i nspection shall be held by the Contracting Oficer. Tinme for the
i nspection shall be established in witing. The acceptability of the turf
in accordance with the Turf Establishment Period shall be determ ned. An
unacceptabl e stand of turf shall be repaired as soon as turfing conditions
permt.

3.9.2 Fi nal I nspection
A final inspection shall be held by the Contracting Oficer to determ ne
that deficiencies noted in the prelimnary inspection have been corrected.
Time for the inspection shall be established in witing.

-- End of Section --
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SECTI ON 02936

ESTABLI SHVENT OF MARSHGRASS
05/ 00

PART 1 GENERAL
1.1 APPLI CABLE PUBLI CATI ONS

The following publications of the issues |listed below forma part of this
specification to the extent referenced. The publications are referred to
in the text by basic designation only. The nbst recent issue of the
publication in effect on the date of award shall govern the work.

COWMERCI AL | TEM DESCRI PTI ON (CI D)
Cl D A-A-1909 Fertilizer
UNI TED STATES DEPARTMENT OF AGRI CULTURE

Nat ur al Resour ces
Conservati on Service Nat i onal Pl ant Dat abase

1.2 SUBM TTALS

The Contractor shall make submittals for the following listed reports and
certificates as required by the specifications. The Contracting Oficer
may request submittals in addition to those specified when deened necessary
to adequately describe the work. Units of weights and neasures used on all
submittals shall be the same as those used in the contract drawi ngs. Each
subm ttal shall be conplete and in sufficient detail to allow ready

determ nati on of conpliance with contract requirenents. Prior to
submittal, all itens shall be checked and approved by the Contractor's
Quality Control (CQC) representative and each item shall be stamnped,
signed, and dated by the CQC representative indicating action taken in
accordance with SECTI ON 01451.

1.2.1 Certificates of Conpliance

Statenent signed by an official authorized to certify on behalf of the
manuf acturer or supplier of a product, systemor nmaterial, attesting that

t he product, systemor nmaterial neets specified requirenments. The
statenent nust be dated after the award of the contract, nust state the
Contractor's nane and address, nmust nane the project and | ocation, and mnust
list the specific requirenments which are being certified in accordance with
the contract specification. Certified copies of the reports for the
following materials shall be included in these certificates:

a. Marsh Grass Sprigs

For types, quality of fornmed transplants, healthy and free from
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vi sual disease, free of harnful insects, healthy and rel atively
unbr oken root systens, date tested and state certification

b. Fertilizer
For chemical analysis, conposition percent.
1.2.2 Manufacturer's Literature

Manuf acturer's literature di scussing physical characteristics, application
and installation instructions for erosion control nmaterial and for chem ca
treatment material. Literature shall include a |ist of proposed pesticide
application, equipnment to be used in performance of planting operations,

i ncludi ng descriptive data and calibration tests.

1.3 DELI VERY, STORAGE, AND HANDLI NG
1.3.1 Del i very

Soi | amendments shall be delivered to the site in original, unopened
contai ners bearing the manufacturer's guaranteed chem cal analysis, and
nane. In |lieu of containers, soil conditioners, and anendnents may be
furnished in bulk, and a certificate fromthe manufacturers indicating the
above information shall acconpany each delivery.

1.3.2 St or age

1.3.2.1 Sprigs
Sprigs shall be sprinkled with water and covered with noist burlap, straw,
or other approved covering and protected from exposure to wind and direct

sunlight. Covering shall be such that air can circulate and heating will
not devel op.

1.3.2.2 Soi | Amendnent s

Soi | amendments shall be kept in dry storage away from contamni nants,
i nsects, and rodents.

1.3.3 Handl i ng

Care shall be taken to avoid drying or damagi ng pl ants being noved fromthe
storage area to the planting site.

PART 2 PRODUCTS
2.1 MARSH GRASSES

Pl anting stock to be provided under this contract shall be nursery grown
sprigs of three species identified in the National Plant Database as
spartina alterniflora (snooth cordgrass), spartina patens (saltmarsh hay),
and scirpus pungens (conmon threesquare). Nursery grown stock shall be 3
nonth plants or larger in peat pots that are 1-3/4 inches or |arger

Pl anting stock shall be well forned transplants, sound, vigorous, healthy,
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and free fromdisease, sunscald, harnful insects, and shall have healthy,
normal and rel atively unbroken root systens.

2.2 FERTI LI ZER
Fertilizer shall be comercial grade and uniformin conposition
2.2.1 Granul ar Fertilizer

Granular fertilizer shall conformto CID A-A-1909 and shall bear the
manuf acturer's guaranteed statenent of analysis. Ganular fertilizer to be
used on this project shall be as foll ows:

a. Spring or sunmer planting of Marsh Grasses - fertilizer shal
be a 3-4 nonth slow rel ease formcontaining a 19N-6P-12K rati o.

b. Fall or winter planting of Marsh Grasses - fertilizer shal
be a 8-9 nonth slow release formcontaining a 18N-6P-12K rati o.

2.3 TOPSO L

Topsoi|l shall be provided as specified in SECTION 02210 and SECTI ON 02935
as applicabl e.

PART 3 EXECUTI ON
3.1 PLANTI NG OF MARSH GRASSES
3.1.1 Areas to be Pl anted

Tidal and non-tidal zones scheduled to be sprigged with narsh grasses are
shown on the plan. Linits of planting shall be defined and marked on the
site and approved by the Contracting Oficer prior to planting operations.

3.1.2 Pl anti ng Dates

Preferabl e planting dates for the establishment of marsh grasses are
between 1 March and 1 Septenber; however, fall or winter planting is
acceptable if the ground is not frozen, snow covered, or in an otherw se
unsatisfactory condition for planting.

3.1.3 Pl anti ng Execution

Hol es shall be excavated at |east 3 inches wide, and 5 to 6 inches deep

and at 2-foot intervals in staggered rows. Tidal zone plantings shall be
75% spartina alterniflora and 25% sci rpus pungens planted randonmy, and
100% spartina patens shall be planted in designated areas above nean high
tide. Holes may be dug by hand or auger. Marsh grass sprigs shall be

wat ered prior to placenent, and subsequently, the sprigs shall be placed in
the planting holes to a depth of 5 to 6 inches. The remaining excavated
area in the holes shall be backfilled with soil removed during hole
excavation.

3.1. 4 Fertilization
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Si mul t aneous with the planting operation of marsh grasses, each plant shall
be fertilized as foll ows:

3.1.4.1 Spring and Sunmer Pl anting

Fertilize each plant with 30 grans of 3-4 nonths slow rel ease fertilizer
(19N- 6P- 12K).

3.1.4.2 Fall and Wnter Planting

Fertilize each plant with 30 grans of 8-9 nonths slow rel ease fertilizer
(18N-6P- 12K).

3.1.5 Pl ant Establi shnent Period for Marsh G asses

The establishment period will be in effect for 12 nonths. Al plants that
die during the establishment period shall be replaced. No additional plant
establ i shnent period will be required for replacenent plants.

3.1.6 Fi nal Acceptance
Final inspection and acceptance will be at the end of the Marsh G ass
establ i shnent period. Acceptance will be based upon a satisfactory stand
of marsh grass and there is evidence that all plants are alive and in a
heal t hy conditi on.

-- End of Section --

SECTI ON 02936 Page 4



Great Bridge - Road Repl acenent 4236208R

SECTI ON 02950
TREES, SHRUBS, GROUND COVERS, AND VI NES

03/ 98

PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN ASSOCI ATI ON OF NURSERYMEN ( AAN)
AAN- 01 (1990) American Standard for Nursery Stock
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2607 (1969) Peats, Mdsses, Hunus, and Rel ated
Product s

COWWERCI AL | TEM DESCRI PTI ONS ( CI D)
CID A-A-1909 (Basic; Notice 1) Fertilizer
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Erosion Control Material; GA
Manuf acturer's literature di scussing physical characteristics, application
and installation instructions for edging naterial and erosion control
mat eri al
SD- 07 Schedul es
Equi pnent List; FIO
A list of the proposed pesticide application equi pnent to be used in
performance of the planting work, including descriptive data and

calibration tests.

SD- 08 Statenents
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Delivery; FIO Application of Pesticide Material; GA
The foll owing work plans, before work is started.

a. Delivery Schedule at |east 10 days prior to the intended date of
the first delivery.

b. Pesticide Treatnent Plan, giving proposed sequence of pesticide
treatment work, before work is started. The pesticide trade nane,
chemi cal conposition, fornulation, concentration, application rate
of active ingredients and nethods of application for all naterials
furni shed, and the nane and state |icense nunber of the state
certified applicator shall be included.

SD- 09 Reports
Soil Test; GA. Percolation Test; GA

Certified reports of inspections and |aboratory tests, prepared by an

i ndependent testing agency, including analysis and interpretation of test
results. Each report shall be properly identified. Test nethods used and
conpliance with recogni zed test standards shall be descri bed.

SD- 13 Certificates

Topsoil; FIO Soil Anendments; FIO Plants; FIO
Pesticide; FIO

Certificates of conpliance certifying that materials nmeet the requirenents
specified, prior to the delivery of materials. Reports for the follow ng
materi al s shall be included.

a. Topsoil: For pH, chenical analysis, nmechanical analysis and
particle size.

b. Fertilizer: For chenical analysis and conposition percent.

c. Agricultural Linestone: For sieve analysis and cal cium carbonate
equi val ent .

d. Peat: For conpliance with ASTM D 2607.

e. Plant Materials: For botanical and commbn name, size, quantity by
speci es, grade, nursery grown.

f. Pesticide Material: For EPA registration nunber and registered
uses.

SD- 18 Records

Pl ant Establishnent Period; GA. Miintenance Report; FIO
Mai nt enance I nstructions; FIO

a. Mintenance Report. Witten record of naintenance work perforned
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and quantity of plant |osses and repl acenents.

b. Plant Establishnent Period. Witten calendar tinme period for the
begi nning of the plant establishnent period. Wen there is nore
than one establishnment period, the boundaries of the planted areas
covered for each period shall be descri bed.

c. Miintenance Instruction. Witten instructions for year-round care
of installed plants.

1.3 SOURCE | NSPECTI ONS
1.3.1 Pl ant Materials

Plant materials shall be subject to inspection at the growing site by the
Contracting O ficer.

1.3.2 Del i vered Topsoi

The source of topsoil shall be subject to inspection by the Contracting
Oficer.

1.4  SHI PMENT, DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.4.1 Shi pnent
1.4.1.1 Preparation

Di ggi ng and preparation for shipnent shall be done in a manner that wll
not cause shock or damage to branches, trunk, or root systens.

a. Balled and Burl apped (BB) Plants: Ball size and ratio shall be
provi ded as recommended by AAN-01. The ball shall be of a
di anmeter and depth to enconpass enough fibrous and feedi ng root
system necessary for the full recovery of the plant. Renoval
shal | be acconplished by hand di ggi ng or nmechani cal devices.
Center the plant stemor trunk in the ball and clean cut all roots
at the ball surface. No roots shall be pulled fromthe ground.
The root ball shall be conpletely wapped with burlap or other
suitable material and securely laced with tw ne.

b. Balled and Potted (Pot) Plants: Ball size and ratio shall be
provi ded as recommended by AAN-01. The ball shall be of a
di ameter and depth to enconpass enough fibrous and feedi ng root
system necessary for the full recovery of the plant. Renoval
shal | be acconplished by hand di ggi ng or nechani cal devices. The
pl ant stemor trunk shall be centered in the ball and all roots
shal |l be clean cut at the ball surface. No roots shall be pulled
fromthe ground. Containers shall be used to retain the bal
unbr oken. Container shall be sufficiently rigid to hold bal
shape and protect root mass during shipping.

c. Balled and Platform (BP) Plants: Ball size and ratio shall be
provi ded as recommended by AAN-01. Plants shall be prepared as BB
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1

pl ants and securely fastened to wood pl atform for shipping.

d. Bare-Root (BR) Plants: M ninumroot spread shall be as
recomended by AAN-01. A well branched root system characteristic
of the variety specified shall be provided. No roots shall be
pul l ed fromthe ground. The root system shall be protected from
dryi ng out.

e. Container-Gown (C Plants: Container size shall be provided as
recomended by AAN-01. Plants shall be grown in a container
sufficiently long for new fibrous roots to have devel oped and for
root mass to retain its shape and hol d together when renoved from
contai ner. Container shall be sufficiently rigid to hold bal
shape and protect root mass during shipping.

. 4.2 Del i very

.4.2.1 I dentification

Pl ants shall be identified with durabl e waterproof |abels and
weat her-resistant ink. Plants shall have attached | abels stating the
correct plant name and size.

.4.2.2 Protection During Delivery

Pl ants shall be protected during delivery to prevent desiccation of the
pl ant or danmmge to the roots or balls. Branches of plants shall be
protected by tying-in the branches and covering all exposed branches.

.4.2.3 Topsoi

A soil test shall be provided for topsoil delivered to the site.

.4.2. 4 Soi | Amendnent s

Soi | amendnments shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chemical analysis. In lieu of

contai ners, soil amendnents nay be furnished in bulk. A chenmical analysis
shal | be provided for bulk deliveries.

.4.2.5 Pesti ci de

Pesticide nmaterials shall be delivered to the site in the original unopened
contai ners bearing legible |abels indicating the Environnmental Protection
Agency (EPA) registration nunmbers and the registered uses.

. 4.3 I nspection

Plant material shall be inspected upon arrival at the jobsite by the
Contracting Oficer for conformty to the paragraph PLANTS and paragraph
Shi pnent, and any unacceptable plant material shall be renoved fromthe
j obsite.

4.4 St or age

SECTI ON 02950 Page 4



Great Bridge - Road Repl acenent 4236208R

1.4.4.1 Pl ant Storage

Plants not installed on the day of arrival at the site shall be stored and
protected in areas designated by the Contracting Oficer. Plants shall be
protected from exposure to wind and shall be shaded fromthe sun. Covering
that will allowair to circulate and prevent internal heat from building up
shal |l be provided. Bare-root plants shall be heeled-in. Al plants shal
be kept in a noist condition by watering with a fine m st spray until

pl ant ed.

1.4.4.2 Storage of Other Materials
Soi | amendments shall be stored in dry | ocations away from contam nants.
Pesticide materials shall not be stored with other |andscape naterials.

Storage of materials shall be in areas designated or as approved by the
Contracting O ficer.

1.4.5 Handl i ng
Care shall be taken to avoid injury to plants. WMaterials shall not be
dropped fromvehicles. Balled and burl apped plants shall be handl ed
carefully to avoid cracking or breaking the earth ball and contai ner-grown
pl ants shall be handl ed by the container. Plants shall not be handl ed by
the trunk or stemns.

1.4.5.1 Time Limtation
a. Milch: Limtation of time between installing plant and pl acing
mul ch is 48 hours.

b. Trunk Wap: Linmtation of tine between installing deciduous trees
and wrapping the trunks is 24 hours.

c. Transplanting Existing Plants: Linitation of tine between digging
and replanting existing plant material is one hour.

1.5 WARRANTY
Furni shed plants shall be guaranteed to be in a vigorous growi ng condition
for a period of 12 nonths regardl ess of the contract tine period. A plant
shal |l be replaced one tine under this guarantee. Transplanted existing
plants require no guarantee. A witten calendar tinme period for the
guarantee of plant growth shall be furnished to the Contracting Oficer

PART 2 PRODUCTS

2.1 PLANTS

2.1.1 Varieties
Pl ants shall be nursery grown or plantation grown stock conform ng to AAN-01

and shall be of the varieties specified in the plant |ist bearing
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bot anical nanmes listed in one or nore of the publications |isted under
“Nonencl ature" in AAN- O1.

2.1.2 Substitutions

Substitutions will not be permtted without witten request fromthe
Contractor for approval by the Contracting Oficer.

2.1.3 Growi ng Condi tions

Pl ants shall be grown under clinmatic conditions simlar to those in the
locality of the project.

2.1. 4 Quality

Wel | shaped, well grown, vigorous, healthy plants having healthy and well
branched root systens shall be provided. Plants shall be provided free
from di sease, harnful insects and insect eggs, sun-scald injury,

di sfigurenent and abrasion. Plants shall be provided that are typical of
the species or variety and conform ng to standards as set forth in AAN-0O1
and as specified herein.

2.1.4.1 Shade and Fl owering Trees

A height relationship to caliper shall be provided as reconmended by AAN-OL.

Hei ght of branching shoul d bear a relationship to the size and variety of
tree specified and with the crown in good balance with the trunk. Trees
shall not be "pol ed" or the |eader renobved.

a. Single stem Trunk shall be reasonably straight and symmetrica
with crown and have a persistent nmin | eader.

b. Milti-stem Al'l countable stens, in aggregate, shall average the
size specified. To be considered a stem there should be no
division of the trunk which branches nmore than six inches from
ground | evel

c. Specinen: A plant shall be provided that is well branched and
pruned naturally according to the species. The formof growth
desired, which may not be in accordance with natural growth habit,
shal | be as indicated.

2.1.4.2 Deci duous Shrub
Pl ants shall be provided that have the hei ght and nunber of primary stens
as reconmended by AAN-01. An acceptable plant shall be well shaped with
sufficient well-spaced side branches recognized by the trade as typical for
the variety grown in the region

2.1.4.3 Coni f erous Evergreen
Trees shall be provided that have the height-to-spread ratio as recomended

by AAN-01. Trees shall not be "poled" or the | eader renoved. An
acceptabl e plant shall be exceptionally heavy, well shaped and trimed to
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forma symetrical and tightly knit plant. The formof growh desired
shal | be as indicated.

2.1.4.4 Br oadl eaf Evergreen
Pl ants shall be provided that have ratio of height-to-spread as reconmended
by AAN-01. An acceptable plant shall be well shaped and recogni zed by the
trade as typical for the variety grown in the region

2.1.5 Si ze

Pl ants shall be furnished in sizes indicated. Plants larger in size than
specified may be provided at no additional cost to the Governnent.

2.1.6 Measur enent
Pl ant nmeasurenents shall be in accordance with AAN-01
2.2 TOPSO L

Topsoi|l shall be the existing surface soil stripped to the depth indicated
and stockpiled on the site in accordance with Section 02935 TURF

Addi tional topsoil, if required, beyond that available from stripping
operations, shall be delivered. Delivered topsoil shall conformto topsoi
requi renent specified in Section 02935 TURF and shall be anmended as
recommended by soil tests for the plants specified.

2.2.1 Soi |l Test
A soil test shall be perfornmed for pH, particle size, chem cal analysis and
nmechani cal analysis to establish the quantities and type of soil anmendnents
required to nmeet local growing conditions for the type and variety of
pl ants specified.

2.3 SO L AMENDVMENTS

Soi | amendnments consist of line, fertilizer, and organic soil anmendnents.

2.3.1 Li me
Linme shall be agricultural |imestone and shall have a m ni mum cal ci um
car bonat e equi val ent of 90 percent and shall be ground to such a fineness
that at |east 90 percent will pass a 10-nesh sieve and at |east 50 percent
will pass a 60-nmesh sieve.

2.3.2 Fertilizer

Fertilizer shall be comercial grade, free flowing, uniformin conposition
and conformng to CID A-A-1909.

2.3.2.1 Dry Fertilizer

a. Controlled-Release Fertilizer: Consists of
ni t rogen- phosphor ous-potassiumrati o: 8 percent nitrogen, 12
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percent phosphorous, and 12 percent potassium Controll ed-rel ease
fertilizer may be in packet or tablet form

2.3.2.2 Liquid Fertilizer

Commercially available liquid fertilizer shall consist of conpletely
sol ubl e plant foods suitable for application as foliage spray.

2.3.3 Organi ¢ Soil Amendnents
2.3.3.1 Peat

Peat shall be a natural product of hypnum npbss peat or peat hunus derived
froma bog, swanpland or marsh and shall conformto ASTM D 2607

2.3.3.2 Sand
Sand shall be clean and free of toxic naterials and at |east 95 percent by
wei ght shall pass a 10-nmesh sieve, and 10 percent by weight shall pass a
16- nesh si eve.

2.3.3.3 Deconposed Wod Derivatives
Deconmposed wood derivatives shall be ground bark, sawdust, or other wood

waste material free of stones, sticks, and toxic substances harnful to
plants and stabilized with nitrogen and having the follow ng properties:

M ni mum percent by

Particle size wei ght passi ng
No. 4 nesh screen 95
No. 8 nesh screen 80

M ni nrum percent based
Ni t rogen Content on dry wei ght

Redwood Sawdust
Fir Sawdust
Fir or Pine Bark

oo
o~

2.3.4 Al umi num Sul fate Soil Conditioner

For single use or in conbination to neet requirements for topsoil
Al umi num sul fate shall be comercial grade.

2.4 MULCH
Mul ch shall be free fromweeds, nmold and ot her del eterious materi al s.

2.4.1 Organic Mul ch Materi al
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Organic mul ch materials shall be ground or shredded bark as indicated bel ow

Pr oduct Length
Sout hern Pine Mul ch Less than 1-1/2
Har dwood Bar k Mul ch Less than 3

(wood content not
exceedi ng 15%tota
wei ght)
Cypress Mil ch Less than 3
(wood fiber content
not exceedi ng 15%
total weight)
2.5  GEOTEXTI LE
2.5.1 Wbven Pol ypropyl ene

Woven pol ypropyl ene shall be bi-directional, weigh a mninmm 4 ounces per
square yard, be a mininum 10 nmils thick and come in 6 feet wide rolls.

2.5.2 Nonwoven Pol ypropyl ene
Nonwoven pol ypropyl ene shall be spunbonded, water perneable, non-brittle,
wei gh a m nimum 4 ounces per square yard, be a mninmum 10 nmils thick and
cone in 6 feet wide rolls.

2.5.3 Nonwoven pol yester
Nonwoven pol yester shall be spunbonded, water perneable, non-brittle, weigh
a mnimm4 ounces per square yard, be a minimum 10 nmilsthick and cone in 6
feet wide rolls.

2.6 GUYI NG AND STAKI NG MATERI AL

2.6.1 St akes
St akes for tree support shall be rough sawn wood, free from knots, rot,
cross grain, or other defects that would inpair the strength. Standard
st akes shall be hardwood or fir treated wi th pentachl or ophenol

2.6.1.1 Braci ng St akes

Braci ng stakes shall be a minimumof 2 inches by 2 inches or 2-1/2 inches
in dianeter by 8 feet long and pointed at one end.

2.6.1.2 Ground St akes

Ground stakes shall be a minimumof 2 inches by 2 inches or 2-1/2 inches in
di ameter by 3 feet |ong and pointed at one end.

2.6.2 Guying Materi al
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2.6.2.1 Quying Wre
GQuying wire shall be 12-gauge anneal ed gal vani zed steel wire.
2.6.2.2 Guyi ng Cabl e

Quying cable shall be a mninmum of five-strand, 3/16-inch dianeter cadm um
pl ated steel cable.

2.6.3 Chafing Guard

Chafing guards shall be two inch webbing or carpet strips with a netal
grommet and shall be all the same color on the project.

2.7 WATER
Water shall not contain elenments toxic to plant life.

2.8 EROCSI ON CONTROL MATERI AL

2.8.1 Soi |l Erosion Control Bl anket
Bl anket shall be machi ne-produced mat of wood excel sior forned froma web
of interlocking wood fibers, covered on one side with either knitted straw
bl anket-1i ke mat-construction, covered w th bi odegradabl e plastic nesh, or
i nterwoven with biodegradable thread, plastic netting or tw sted kraft
paper cord netting.

2.8.2 Soil Erosion Control Fabric
Control fabric shall be knitted construction of polypropylene yarn with
uni form mesh openings 3/4 to 1 inch square with strips of biodegradable
paper. Filler paper strips shall last 6 to 8 nonths.

2.8.3 Soi |l Erosion Control Net
Control net shall be heavy, tw sted jute nesh wei ghing approxi nately 1.22
pounds per linear yard and 4 feet wide with nesh openi ngs of approxi mately
1 inch square

2.8.4 Anchor s
Erosi on control anchors shall be as recommended by the manufacturer.

2.9 TREE WOUND DRESSI NG
Tree wound dressing shall be a black asphalt-base antiseptic paint.

2.10 Pesti ci de
Pesticide shall be insecticide, herbicide, fungicide, nenatocide,
rodenticide, and mticide. Pesticide material shall be | abeled for use and

applied only as regi stered by EPA and approved herbicide, insecticide,
fungi ci de, nematoci de, rodenticide, and niticide.
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PART 3 EXECUTI ON

3.

3.

1 EXAM NATI ON
1.1 Verify G ades
The Contracting O ficer shall verify the finished grades are as indicated

on drawi ngs, and the placing of topsoil and snooth gradi ng has been
conpl eted in accordance with Section 02210 GRADI NG

1.2 Under ground Cbstructions to Planting

The | ocation of underground utilities and facilities shall be verified.
Damage to underground utilities and facilities shall be repaired at the
Contractor's expense.

.2 SI TE PREPARATI ON

2.1 Layout

Plant material |ocations and bed outlines shall be staked on the project
site before any excavation is nade. Plant naterial |ocations may be
adjusted by the Contracting Oficer to neet field conditions.

. 2.2 Protection of Existing Vegetation

If | awns have been established prior to planting operations, the
surrounding turf shall be covered before excavations are nade in a nmanner
that will protect turf areas. Existing trees, shrubbery, and beds that are
to be preserved shall be barricaded in a manner that will effectively
protect them during planting operations.

.3 EXCAVATI ON

. 3.1 Qobstructions Bel ow Gound or Poor Drai nage

When obstructions bel ow ground or poor drainage affect the contract
operation, proposed adjustnents to plant |ocation, type of plant and

pl anti ng method or drainage correction shall be submitted to and approved
by the Contracting O ficer.

.3.2 Turf Renoval

Where planting beds occur in existing turf areas, the turf shall be renoved
to a depth that will ensure the renmoval of the entire root system

.3.3 Plant Pits

Plant pits shall be dug to produce vertical sides and flat, unconpacted
bottons. Wen pits are dug with an auger and the sides of the pits becone
gl azed, the gl azed surface shall be scarified. The m ninum all owabl e

di mensions of plant pits shall be 6 inches deeper than the depth of bal

or the depth of base roots; for ball or root spreads up to 2 feet, pit
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di anmeters shall be twice the root spread; for ball or root spreads from 2
to 4 feet, pit dianmeters shall be 2 feet greater; for ball or root spreads
over 4 feet, pit dianeters shall be 1-1/2 times the ball root spread.

3.4 PERCOLATI ON TEST

Test for percolation shall be done to determ ne positive drai nage of plant
pits and beds. The Contracting Oficer shall be notified in witing of al
soi | and drai nage conditions detrimental to growth of plant material and
shal | subnmit proposal for correcting the condition

3.5 PLANTI NG TI MES AND CONDI TI ONS

3.5.1 Deci duous Planting Tine
Install deciduous plants from 15-Feb to 15-Apr and 1-Oct to 1-Dec.

3.5.2 Evergreen Planting Tine
Install evergreen plants from 15-Feb to 1-Jun and 1-Sep to 1-Dec.

3.5.3 Pl anti ng Conditions
Pl anti ng operations shall be perfornmed only during periods when beneficia
results can be obtai ned. Wen drought, excessive npisture or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to the planting operations,
proposed planting tinmes shall be submtted to and approved by the
Contracting O ficer.

3.6 | NSTALLATI ON

3.6.1 Er osi on Control

Where erosion control material is indicated or required, material shall be

installed in accordance with manufacturer's instructions. Placenent of the
erosion control material shall be acconplished w thout damage to installed

material or without deviation to finished grade.

3.6.2 Backfill Soil M xture

The backfill soil mxture shall be a proportioned m xture thoroughly m xed
by vol une of topsoil and selected soil anmendnents as foll ows:

Topsoi | 5 parts to mxture
Soi | Amendnent 1 part m xture.
3.6.3 Setting Plants
Pl ants shall be set plunb and held in position until sufficient soil has
been firmy placed around roots or ball. Plants shall be set in relation

to surrounding grade so that they are even with the depth at which they
were grown in the nursery, or container
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3.

6.4 Control | ed- Rel ease Fertilizer

Control | ed-rel ease fertilizer shall be placed in packet or tablet formin
the plant pit in the inmediate vicinity of the feeding roots in accordance
with the manufacturer's recomendati ons.

.6.5 Bal | ed and Burl apped Pl ants

Materials shall be renoved that are netal, plastic, nylon or treated
burlap, prior to backfilling. Balled and burl apped stock shall be
backfilled with topsoil to approximately half the depth of the ball and
then tanped and watered. Biodegradable burlap and tying material shall be
careful |y opened and fol ded back. The backfill shall be conpleted, tanped
and watered. A 4-inch high earth saucer shall be forned around i ndividua
pl ants.

.6.6 Bar e- Root Pl ants

Bare-root plants shall be installed by arranging the roots in a natura
position. Danaged roots shall be renpved with a clean cut. Bare-root (BR)
pl ants shall be backfilled with topsoil carefully worked in anong the
roots. The backfill and water shall be conpleted. A 4-inch high earth
saucer shall be forned around individual plants.

.6.7 Cont ai ner-Gown, Balled and Pl atforned and Ball ed and Potted Pl ants

Non- bi odegr adabl e containers or platforns shall be renoved wi thout damage
to the plant or root system Bi odegradabl e containers shall be split. The
backfill shall be conpleted as specified for BB pl ants.

.6.8 St aki ng and Guyi ng

.6.8.1 One Bracing Stake

Trees 4 to 6 feet tall shall be held in place with one bracing stake. The
tree shall be held firmy to the stake with a double strand of wire. A
chafing guard shall be used where the wire contacts the tree. Bracing
stakes shall be driven vertically into firmground and shall not injure the
ball or roots.

.6.8.2 Two Braci ng Stakes

Trees over 6 feet tall shall be held in place with two braci ng stakes

pl aced on opposite sides. The tree shall be held firmy between the stakes
with a double strand of wire. Chafing guards shall be used where the wire
contacts the tree. Bracing stakes shall be driven vertically into firm
ground and shall not injure the ball or roots.

.7 FI NI SHI NG

7.1 Pl ant Beds

Pl anted areas shall be uniformy edged to provide a clear-cut division |line
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between the planted area and the adjacent turf area and to provide a shape
as indicated. The entire planted area shall be raked and snopot hed while
mai ntai ni ng the earth saucers.

3.7.2 Pruni ng

The total anpunt of foliage shall be pruned by one-fourth to one-third on
installed trees and shrubs to conpensate for |oss of roots and

transpl anti ng shock. The typical growth habit of individual plants shal
be retained. dean cuts shall be nmade flush with the parent trunk

| mproper cuts, stubs, dead and broken branches shall be renpved.
"Headback" cuts at right angles to the line of growh shall not be
permtted. Trees shall not be poled or the | eader renoved, nor shall the
| eader be pruned or "topped off." Cuts or wounds neasuring a mninmm 1/2
inch in dianeter shall be painted with the specified tree wound dressing.

3.7.3 Mul ch

Mul ch shall be spread to a uniformthickness of 4 inches within 48 hours
after planting. Milch shall be kept out of the crowns of shrubs and off
bui | di ngs, sidewal ks and other facilities.

3.7. 4 Ceotextile

When required for weed control, geotextile shall be placed in accordance
with the manufacturer's recomendati ons and/ or as indicat ed.

3.7.5 Wat er

Pl ants shall be watered as necessary to nmintain an adequate supply of
noi sture within the root zone. Run-off, puddling and wilting shall be
prevent ed.

3.8 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plants shall be maintained in a healthy growing condition

Mai nt enance operations shall begin immediately after each plant is
installed and shall continue until the plant establishnent period
conmences. The nmi ntenance includes watering, pruning, wound dressing,
strai ghteni ng and ot her necessary operations. Plant beds and earth saucers
shal | be kept free of weeds, grass and ot her undesired vegetation. Plants
shal | be checked for settlenent and shall be reset proper grade as
necessary. Run-off, puddling and wilting shall be prevented.

3.9 Application of Pesticide Mterial

When pestici de becones necessary to renove a di sease or pest, a
state-certified applicator shall apply required pesticide in accordance
with State EPA | abel restrictions and reconmendati ons. Hydraulic equi pment
shal |l be provided for the liquid application of pesticides with a

| eak- proof tank, positive agitation nethods, controlled application
pressure and netering gauges. A pesticide treatnent plan shall be provided
to the Contracting O ficer as specified in paragraph SUBM TTALS.
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3.10 RESTORATI ON AND CLEAN UP
3.10.1 Rest orati on

Turf areas, pavenents and facilities that have been damaged fromthe
pl anti ng operation shall be restored to original condition at the
Contractor's expense.

3.10.2 Cean Up

Excess and waste material fromthe planting operation shall be renpbved and
di sposed of off the site. Adjacent paved areas shall be cleared.

3.11 Pl ant Establ i shnent Peri od
3.11.1 Commencenent

On conpletion of the last day of the planting operation, the plant
establ i shnent period for naintaining installed plants in a healthy grow ng
condition shall commrence and shall be in effect for the remaining contract
tinme period not to exceed 12 nonths. Wen the planting operation extends
over nore than one season or there is a variance to the planting tines,

pl ant establishnent periods shall be established for the work conpl eted, as
directed. Witten calendar tine period shall be furnished to the
Contracting Oficer for the beginning of the plant establishnment period.
When there is nore than one plant establishnment period, describe the
boundari es of the planted area covered for each period.

3.11.2 Mai nt enance During Establishment Period
3.11. 2.1 Gener a

Mai nt enance of plants shall include straightening plants, tightening stakes
and guying material, repairing tree wapping, protecting plant areas from
erosion, maintaining erosion control material, supplenenting nulch,
acconpl i shi ng wound dressing, renmoving dead or broken tip growth by

pruni ng, maintaining edgi ng of beds, checking for girdling of plants and
mai ntai ni ng plant | abels, watering, weeding, renoving and repl acing

unheal thy plants. Al guying and wiring material shall be renoved at the
end of the plant establishnment period unless otherw se indicated.

3.11.2.2 Wat er

The plants shall be watered as necessary to nmintain an adequate supply of
noi sture within the root zone. An adequate supply of noisture is estinated
to be the equival ent of one inch of absorbed water per week delivered in
the formof natural rain or augnented as required by periodic watering.
Run-of f, puddling and wilting shall be prevented.

3.11.2.3 Weedi ng
Grass and weeds in earth saucers and plant beds shall not be allowed to

reach a height of 3 inches before being conmpletely renoved, including the
root grow h.
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3.11.2. 4 Unheal thy Pl ants

A plant shall be considered unhealthy or dead when the main | eader has died
back, or 25 percent of the crown is dead. Determine the cause for an
unheal thy plant. Unhealthy or dead plants shall be renoved i mediately and
shal | be replaced as soon as seasonal conditions permt.

3.11.2.5 Fertilizing

The plants shall be topdressed at |east once during the period of
establishnent with dry fertilizer at the rate of 15 pounds per 100 square
feet of plant pit or bed area or foliar feed plants with liquid fertilizer.

Dry fertilizer adhering to plants shall be flushed off. The application
shall be tined prior to the advent of w nter dornancy.

3.11. 2.6 Sett | enent
Topsoi|l shall be added to maintain grade and to naintain earth saucers.
Serious settlenment affecting the setting of the plant in relation to the
depth at which it was grown requires replanting in accordance with
par agr aph | NSTALLATI ON

3.11. 2.7 Pestici de Treat ment

Treatment for di seases or pest shall be in accordance w th paragraph
APPLI CATI ON OF PESTI Cl DE MATERI AL

3.11.2.8 Mai nt enance Report
A witten record shall be furnished to the Contracting O ficer of the
mai nt enance work perforned, the quality of plant |osses, cause for plant
| oss and repl acenents made on each site visit.

3.11.2.9 Mai nt enance | nstructions

Witten instructions shall be furnished to the Contracting O ficer for
year-round care of installed plants.

3.11.3 Repl acenent Pl ants
Pl ants shall be provided for replacenent in accordance w th paragraph
PLANTS. Repl acenment plants shall be installed in accordance w th paragraph
| NSTALLATI ON.  No extended pl ant establishnent period Shall be required for
repl acenent plants. A plant will be replaced in accordance w th paragraph
WARRANTY.

3.12 FI NAL ACCEPTANCE

3.12.1 Prelimnary |nspection
Prior to the conpletion of the contract or the plant establishnent period,

whi chever occurs first a prelimnary inspection shall be held by the
Contracting O ficer. Time for the inspection will be established in
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witing. The quantity and type of plants installed and the acceptability
of the plants in accordance with the plant establishment period shall be
det er m ned.

3.12.2 Fi nal I nspection
A final inspection shall be held by the Contracting Oficer to determ ne
that deficiencies noted in the prelimnary inspection have been corrected.
Time for the inspection shall be established in witing. Acceptance of the
pl anting operation is subject to the guarantee of plant grow h.

-- End of Section --
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